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Foreword

The world’s population continues to grow, and that growth is essentially centred in
cities. By 2050, over two thirds of the world’s population is expected to live in urban
environments, up from just under a third in 1950. Cities bring huge economic and social
benefits, but they are also complex and vulnerable ecosystems that are exposed to an
exponential rise in risks.

The future urban risk landscape will be shaped on multiple fronts. Climate change
threatens to bring more extreme weather events, such as floods, heatwaves and harsh
winters; human density accelerates the speed at which infectious diseases spread, while
social inequality can exacerbate the risks of social unrest and crime. Smart cities have the
potential to create efficiencies and build resilience, but they also increase dependency on
technology and complex infrastructure, adding to risk complexities and interdependencies.

How will cities cope with this evolving risk landscape? What will this mean for vulnerable
city dwellers? With climate change at the front of all our minds, how will larger urban
populations manage the impact of extreme heat and potential water scarcity on top of
more frequent, and more severe natural disasters? This report sets out to understand
how the urban risk landscape is changing and examine insurers’ potential contribution to
mitigating emerging risks and vulnerabilities.

Urbanisation will in all likelihood increase demand for insurance, as individuals, businesses
and municipal authorities look for ways to mitigate urban risks. However, left unchecked,
urbanisation challenges the fundamental principles of insurability, especially when climate
change and pandemics are added into the mix. The challenge is formidable; collaboration
between the public and private sectors, as well as concerted risk management strategies
and insurance innovation, could go a long way toward managing the changing urban risk
landscape.

Jad Ariss
Managing Director, The Geneva Association
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1. Executive summary

Today’s urban areas are complex and vulnerable ecosystems made up of a wide
range of components, from infrastructure, transportation and health to distinctive
economic and social features. These components are increasingly interconnected
and interdependent. All drivers of risk have grown exponentially, in particular
those relating to hazard, vulnerability and exposure. Some risks, such as natural
disasters, are well-established. Others, such as rising sea levels and the vulnerability
of smart power grids, are growing at a rapid rate.

Going forward, urban risks are expected to be driven by three main underlying
trends: first, climate change and a rising frequency and severity of extreme
weather events; second, smart urbanisation and the risk of systemic and
catastrophic disruptions; and third, socio-demographic shifts such as income

and wealth inequality and the rapid ageing of rich-world populations and
infrastructures. These trends have the potential to adversely affect multiple critical
parts of a city’s operations, putting the health, lives, livelihoods and assets of
inhabitants at risk.

Urban risks are expected to be driven by three main
underlying trends: climate change and extreme
weather events, smart urbanisation and socio-
demographic shifts.

Man-made climate change is a well-researched major contributor to disaster risk
in cities. It not only directly affects the frequency and severity of weather-related
hazards but also brings longer-term shifts such as sea level rise, water scarcity
and quality issues, as well as sustained higher temperatures and heatwaves. These
changes may render existing social and physical systems in cities ineffective, e.g.
infrastructure in the face of more frequent storm surges or snow storms, and
exacerbate social vulnerabilities.

Most cities are characterised by significant inequalities in economic, social and
living conditions. Urban populations are more likely to include displaced people
and those with low socio-economic status. Informal settlements, like slums, are
the most pronounced manifestation of inequality and continue to be a growing
feature of the urban landscape and a persistent risk for municipal authorities,
exacerbating the risk of disease outbreaks, as well as civil unrest, riots, crime and
violence. However, by facilitating socio-economic mobility and helping overcome
gender discrimination, which is typically more severe in rural areas, cities can also
contribute to mitigating inequalities. In addition to socio-economic characteristics,
demographic shifts impact future urban risk landscapes, notably the rapid ageing
of mature market urban populations and the rise of middle-class populations in
emerging economies.




Smart urbanisation is characterised by a move to
technology-based urban infrastructures aimed at
delivering city services more efficiently and effectively,
with the ultimate objective of fostering urban resilience
and sustainability in a time of rapid population increases
and growing environmental and socio-economic
challenges. However, the expected benefits such as
convenience and sustainability can be accompanied by
unintended consequences, e.g. an increasing exposure
to catastrophic scenarios such as space weather and
heightened security and criminal risks.

Cities have a bigger need and scope for
insurance than rural areas. With the rise
of city-level risk management, insurance
is also set to become more relevant to
urban risk mitigation strategies.

The high concentration of people and economic values
amplifies the loss potential from disasters caused by
natural hazards, but also from man-made industrial
disasters, terrorism or infectious diseases. Therefore, given
their higher exposure to economic loss, cities have a bigger
need and scope for insurance than rural areas. This
includes personal lines insurance such as motor, home

and life savings products but also commercial insurance

in industrialised urban areas, with increased trade and
commerce, concentration of business and infrastructure
investment as well as a larger formal employment sector.
With the rise of city-level risk management, insurance is
also set to continue to become more relevant to urban risk
mitigation strategies.

However, a number of insurance-specific challenges
need to be addressed, too, primarily arising from
population density and asset accumulation as well as
the interconnectivity of risks. These characteristics have
always presented major issues for risk accumulation
and modelling underlying risk exposures. Uncertainty
surrounding climate change and the increased frequency
and severity of weather-related natural catastrophes adds
to the list of long-standing challenges. In addition, as
demonstrated by COVID-19, increased mobility and high
population density can drive pandemic risk.

Fiscal constraints on all levels of government were
significantly exacerbated by emergency responses to the
pandemic. These constraints will soon make themselves
felt. Federal governments may be less inclined to step in as
‘insurers of last resort’ for municipalities, and governments
at all levels are set to look differently at private-sector
insurers as potential risk takers.

G\

Based on our expert interviews and own research, we have
made the following four recommendations for insurers
and public authorities to consider. Two recommendations
require close collaboration between the public and private
sectors while the remaining two are more in the court of
insurers and municipal authorities, respectively.

First, deploy concerted public-private efforts in

risk management, e.g. through targeted government
investments in resilience-building infrastructure and
insurers supporting authorities in city planning, as well

as in the development and implementation of risk
management strategies, based on their technical expertise
and access to vast pools of data.

Second, harness insurance investment funds for building
urban resilience. Only a tiny fraction of the industry’s

USD 36 trillion pool of investable assets is allocated to
infrastructure projects. More investments should be geared
towards capital spending in emissions reduction and
improving resilience, which would ultimately contribute to
the protection of insurers’ balance sheets. As public budgets
come under strain, attracting more private money into

the modernisation and greening of urban infrastructure is
crucial for sustainable growth worldwide. Governments
need to mitigate political risks associated with private
long-term investments, improve the legal frameworks
(such as removing tax rules that put private investors at a
disadvantage in funding and operating projects) and review
existing solvency regulations specific to insurance that
discourage investments.

Third, explore innovation in risk transfer, for example
through parametric insurance, which, in combination with
advanced technologies such as the Internet of Things (loT),
could also help address the major insurance protection
gap afflicting those families living in informal settlements.
Another innovative approach is insurance that rewards
municipal resilience building through premium reductions
for residents. Other non-conventional insurance solutions
could be geared to shaping individual behaviours, e.g.
through multi-year policies that incentivise investments in
upgrading resilience post-disaster (‘building back better’).

Fourth, address barriers preventing cities from
engaging with insurers. Insurers should communicate
with municipal authorities about insurance products in
terms of coverages and pricing approaches. Authorities
should overcome the tendency to work in silos, with no
integrated approach to risk management across health,
finance, environment, housing, planning, construction and
security departments. This fragmentation hinders overall
risk awareness and presents insurers with major barriers to
interacting with municipalities.

Future Urban Risk Landscapes: An insurance perspective



2. Introduction

Cities are home to more than half of the world’s population. In 1950, less than a
third of the world’s population was urban but this is projected to rise to more than
two thirds by 2050 with all expected population growth expected to be in urban
areas, almost exclusively in emerging markets!

In 1950, less than a third of the world’s population
was urban but this is projected to rise to more than
two thirds by 2050.

COVID-19 has cast doubt on such projections. Some experts argue that lasting
shifts in working patterns and forms of social interaction will reduce urban centres;
others believe that the pandemic will not derail urbanisation but that it will
continue to remain vital for industries to cluster together, boosting efficiency and
productivity by sharing knowledge and expertise.? Most experts agree, however,
that the trend towards megacities is likely to stop but the trend toward ‘smart
cities’ will increase, leveraging connected technology and data to improve the
efficiency of municipal services and enhance the quality of life and prosperity for
residents and businesses. The flipside is an increased exposure to cyber risk.

Urbanisation® entails fundamental socio-economic change such as a higher
population density and concentration of values, the need for massive infrastructure
investments and environmental protection safeguards (especially against air and
water pollution), an accelerated pace of industrialisation in the developing world
and a loosening of traditional family ties.

These changes present formidable challenges to socio-economic resilience and
have significant risk management and insurance implications, both as opportunities
and as challenges. Rising incomes in urban areas in developing countries will favour
personal lines such as motor and homeowner insurance. Infrastructure investments
need insurance cover both during the construction phase and post-construction.
The life and health insurance sector will also benefit from the socio-economic
changes associated with urbanisation, such as higher levels of social mobility,
education opportunities and formal employment.

1 United Nations 2019.

2 The Geneva Association 2021a. Author: Kai-Uwe Schanz.

3 Thereis no standard definition of ‘urbanisation’. It is generally understood to be the transformation
of rural areas into cities. It also includes the expansion of cities into ‘megacities’ with more than 10
million inhabitants as well as the linking of cities into urban ‘clusters’ (e.g. the Yangtze River Delta
region in China).




However, larger urban areas present major challenges

for insurers, too. More populous cities with a rising
concentration of assets are more prone to large losses
from major natural and industrial disasters and vulnerable
to health hazards such as epidemics or pandemics.

Against this backdrop, this report offers an integrated
perspective on the link between urbanisation and the
dynamics of risk landscapes, covering property, cyber,
human health and life risks, both in advanced and
developing countries. On that basis, the report examines
insurers’ potential contribution to mitigating some of the
arising vulnerabilities.

G\

Urbanisation entails fundamental
socio-economic change, which
presents formidable challenges to
socio-economic resilience and has
significant risk management and
insurance implications.
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3. The dynamics

of urbanisation

31 Scale and pace

Urbanisation transforms formerly rural areas into urban settlements and shifts
the distribution of populations accordingly. It covers changes to occupations,
lifestyle, culture and behaviour. As such, it reshapes the demographic and
social structure of both urban and rural areas,* with profound implications for the
(insurable) risk landscape.®

About 55% of the world’s population currently lives in urban areas, up from 30%
in 1950.° Most projections suggest that the future growth of the human population
will be almost entirely driven by city dwellers. By 2050, 68% of the world’s
population is projected to be living in urban areas, fuelled by continued migration
(both domestic and international) and a surplus of births over deaths in urban
areas (see Figure 1)

Figure 1: Percentage of urban population (1950-2050)
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Source: UN®

Figure 2 describes the distribution of today’s urban population: the largest of the
categories at the top end of the ‘urban hierarchy’ are megacities with 10 million
inhabitants or more. Thirty-three megacities in Africa, Asia, Europe, Latin America
and North America accounted for 7% of the world’s total population in 2018.°

4 UN 2019.

5  See section 4 of this report.
6  Ibid

7 Lerch2017.

8 UN 2019.

9  Ibid.

10
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Figure 2: World population by area of residence and size class of urban settlement, 2018

W Megacities of 10 million or more 7%
M Large cities of 5 to 10 million 4%
Urban areas B Medium-sized cities of 1to 5 million 12%
55%
M Cities of 500,000 to 1 million 5%
M Cities of 300,000 to 500,000 4%
M Urban settlements with fewer than 300,000 23%
Rural areas
45%
Source: UN™

3.2 Determinants

There are only a few studies focusing explicitly on the
factors that drive urbanisation rates. An early empirical
study uses Indian census data to track urbanisation rates
using population density, industrialisation (as measured by
non-agricultural employment), literacy rate and population
growth." The study found a significant positive effect of
mechanisation in agricultural production at the beginning
of India’s urbanisation cycle, which reduced employment in
rural areas and pushed it towards metropolitan areas.”

Another paper worth mentioning specifically with respect
to the importance of knowledge accumulation in cities
found a correlation between individual city sizes in the

U.S. and human capital accumulation, as measured by
the percentage of college-educated workers in the labour
force® Expanding education systems in urban areas is
easier and less costly than in rural areas. Therefore, returns
to education are generally found to be higher in urban than
rural areas.

Another study to examine the causal mechanisms of
urbanisation and productivity growth™ found a significant

correlation between urbanisation and productivity growth
(growth of output per worker). The paper shows that there
is an optimal degree of urban concentration, in terms of
maximising productivity growth, and this degree varies with
the level of development and country size. To some extent
this reflects agglomeration economies, i.e. benefits that
come when firms and people locate near one another in
cities and industrial clusters.®

A more recent paper provides new evidence on the impacts
of economic growth, education and industrialisation on

a country's urbanisation rate.” The authors argue that the
direction of causality runs from growth to urbanisation,
rather than, as generally suggested before, vice versa. As
shown in earlier papers, urbanisation and growth go hand-
in-hand: no country has ever reached middle-income status
without a significant population shift into urban areas. And,
as Hofmann and Wan suggested,”® urbanisation is necessary
to sustain or even drive growth, especially in developing
countries. Urbanisation implies an accumulation of people
and businesses that reduces production and transaction
costs as well as facilitates specialisation among firms.

10  UN2019.
11 Pandey 1977.

12 More recent studies on urbanisation explore major new drivers of urbanisation in India, such as investments in information technology services

and structures (International Growth Centre (IGC) 2016).
13 Black and Henderson 1999.
14 Arouriet al. 2014.
15 Henderson 2003.
16 Glaeser 2010; OECD 2015; OECD/European Commission 2020.
17 Hofmann and Wan 2013.
18  Ibid.

Future Urban Risk Landscapes: An insurance perspective
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Urbanisation and growth go hand-
in-hand: no country has ever reached
middle-income status without a
significant population shift into
urban areas.

Hofmann and Wan also established a significant positive
causal effect of education and industrialisation on the
urbanisation rate Historically, in advanced economies,
urbanisation was linked to the shift from agriculture

to manufacturing in the 19th century. More recently,
urbanisation and a transition to the service sector have
typically occurred in tandem.?

19  Hofmann and Wan 2013.
20  OECD/European Commission 2020.
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4.An integrated

assesment of future
urban risk landscapes

Today'’s urban areas are complex and vulnerable
ecosystems that are increasingly interconnected and
interdependent.

Prior to the industrial revolution, cities may have been simple accumulations of
people. Today’s urban areas, however, have evolved into complex and vulnerable
ecosystems made up of a wide range of components, from infrastructure,
transportation and health to distinctive economic and social features. These
components are increasingly interconnected and even interdependent. All drivers
of risk — hazard, vulnerability and exposure — have increased exponentially. Shocks
now have the potential to impact urban systems at large and, as a result, entire
economies, given the concentration of economic output in cities. Some risks such
as the compounded effects from disasters caused by natural hazards are well-
established features but new risks, such as rising sea levels and the vulnerability of
smart power grids, are growing at a rapid rate.”’

All drivers of risk have increased exponentially and
shocks now have the potential to impact urban systems
at large and, as a result, entire economies.

21 UNEP 2007.

Future Urban Risk Landscapes: An insurance perspective 13



Urban vulnerabilities are determined by a few key
factors: firstly, the exposure itself, such as the fact that
coastal areas are disproportionately home to cities and
urban populations and these cities and their inhabitants
are prone to climate-related risks including sea level
rise, tidal flooding and coastal storms. Secondly,
socio-economic characteristics of city dwellers: while
cities tend to have more resources than rural or peri-
urban localities, they also harbour large economic

and social inequality. Third of all, cities have been
growing faster than rural localities, and it seems that
coastal cities, at least in the last 25 years, have grown
faster than cities in other locations. When combined,
these three factors may have a compounding effect

on urban vulnerabilities, urban inequality and urban
management, and thus collectively on all city dwellers.

In order to better understand and address these
vulnerabilities, data and models are needed that allow
foraglobally consistent collection of city-specific
data. Satellite imagery has been very valuable in this
context and facilitated some progress, especially when
combined with demographic and socio-economic

data. But data suited to the urban and neighbourhood
scale, along with more policy engagement, is required
to enable data-driven policy responses to urban
vulnerabilities and to assess their effectiveness. We need
to understand who is at risk and where in order to build
more equal and equitable urban environments and,
ultimately, a less risky future for all of us.

Deborah Balk, Professor, Marxe School of Public
and International Affairs, Baruch College, The City
University of New York

41 A conceptual framework of urban risk

4.1.1 Urbanrisk as a function of hazard, vulnerability
and exposure

In the urban context, too, risk can be viewed as a function
of the frequency of a hazard coupled with the degree

of vulnerability of people and assets as well as their
exposure to hazards. Hazard describes the possible, future
occurrence of natural or man-made physical events that

may adversely impact vulnerable and exposed people
or assets.?? The intensity or recurrence of hazard events
can be partly explained by environmental degradation
and human intervention in natural ecosystems, e.g.
anthropogenic climate change.?

Vulnerability is related to predisposition, susceptibilities,
fragilities, weaknesses, deficiencies or lack of capacities
that increase the likelihood of adverse effects on exposed
people and assets.? Early views of vulnerability in the
context of disaster risk management were based on

the physical resistance of engineering structures,? but
views rapidly expanded to characteristics of social and
environmental processes such as climate change. Today’s
view of vulnerability reflects the physical, social, economic
and geographical constraints that limit the ability to
prepare for or withstand the impacts of a hazard.®

Exposure refers to the magnitude of people and assets in
an area where hazard events may occur.”” Therefore, for a
disaster to occur people or assets must be exposed to
the hazard and vulnerable to losses (Figure 3).28

Figure 3: The determinants of urban risk

Vulnerability
Susceptibility to damage
Capacity to cope/adapt
Risk
Hazard Exposure
Events that People and
can adversely T
affect people disaster-prone
and assets Areas

Source: The Geneva Association

22 Cardona et al. 2012.

23 For an early analysis see Lavell 1996.
24 Ibid.

25 UNDHA 1992.

26  Clark-Ginsberg et al. 2020.

27 UNISDR 2004.

28 Clark-Ginsberg et al 2020.
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Vulnerability in the context of urban risk management

is a tangible illustration of the social construction of
risk. Humans, in their interaction with the physical world,
construct disaster risk by transforming physical events
into hazards through economic and social processes that
augment the exposure and vulnerability of population
groups, their livelihoods as well as assets. Examples
include population growth, excessively rapid urban
development, environmental degradation, increases in
socio-economic inequalities and failures in governance
(e.g. corruption and mismanagement).?®

The world is facing imminent risks from an increasing
frequency and severity of climate-related natural
disasters which threaten the lives and livelihoods of
hundreds of millions of urban dwellers. It is therefore
critical to safequard urban infrastructure and service
offerings against these physical climate risks to ensure
a healthy, safe and thriving society. In response, cities
have taken a front seat in addressing these issues
through an integrated approach to urban risk. Cities
are increasingly focusing on understanding risk,
mainstreaming resilience, avoiding maladaptation and
reducing systemic risk. Now more than ever, there is a
need for urgent action to lead the world towards a green
and just recovery.

Snigdha Garg, Head of Adaptation Research and
Performance, C40 Cities

4.1.2  Asimpletypology of urban hazards

The distribution of risks varies greatly between urban areas
and within them. For instance, poorer people often face
greater vulnerability given their lack of resources in case a
disaster strikes.?° Risks also vary between cities, reflecting
differences in geography, topography, climate, wealth

and regulations. For instance, relative to other cities, large
coastal cities are obviously more directly vulnerable to
storm surges and rising sea levels.”

Even though urban risk profiles are city-specific, certain
hazards are common to virtually all urban areas:

+ Natural hazards affect all cities, albeit at differing
levels of frequency and severity.

G\

« Cities are exposed to man-made unintentional hazards
such as transportation and industrial accidents or fires.

+ Cities face intentional man-made hazards such as
war, terrorism, rioting and cyberattacks on critical
infrastructure, shaped by socio-economic factors
such as marginalisation, poverty and unequal
economic development.*

Though urban risk profiles are city-
specific, certain hazards are common
to most urban areas: natural hazards,
unintentional man-made hazards
such as fires, and intentional man-
made hazards such as cyberattacks.

The line between natural hazards, unintentional and
intentional man-made hazards is sometimes blurred.
Neglect, negligence, corruption, poor planning and lax
enforcement (e.g. building codes) can significantly augment
disaster losses triggered by natural hazards. For example,
while the destruction of physical assets may have been
caused by a natural hazard such as a river flooding,* the
underlying cause of the disaster may have been intentional
human decisions, including building in a hazardous location
or the failure to keep building codes up to date.*

In combination with vulnerabilities and exposures these
hazards develop into major urban risks, which are
augmented by three main underlying trends:

1. Climate change and an increased frequency and
severity of extreme weather events such as floods,
hurricanes and heatwaves.

2. Smart urbanisation and the risk of systemic and
catastrophic disruptions.

3. Socio-demographic shifts such as more entrenched
social inequality and the rapid ageing of rich-world cities
and implications for infrastructure development and
housing, for example.

29 Parvina andJohnson 2014; Cardona et al. 2012.
30 Lewis and Kelman 2012.

31  Clark-Ginsberg et al. 2020.

32 Ibid.

33 The Geneva Association 2020b. Authors: Maryam Golnaraghi, Swenja Surminski and Carolyn Kousky.
34 Peters et al. 2019. This example points to the critical role of governance and urban planning in shaping the risk landscape of cities (Dodman et al. 2017).

Future Urban Risk Landscapes: An insurance perspective
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These trends often interact with each other and have the potential to adversely affect multiple critical parts of a city’s
operations, putting the assets, health, lives and livelihoods of inhabitants at risk.

Man-made climate change is leading to physical risks (acute and chronic)** and transition risks, driven by changes

to legislation and policies in the pursuit of net-zero objectives or a failure by cities to invest in climate-resilient
infrastructures or unmanaged risks of new technologies.®® Also, smart urbanisation may give rise to an increase in both
unintentional and intentional man-made hazards (such as malicious cyberattacks) and, as a result, increasing levels of
cyber risk. Finally, socio-demographic shifts may translate into intentional man-made hazards (such as political violence)
and could also favour the spread of high-impact respiratory pathogens. In combination with growing exposures and
vulnerabilities, these hazards heighten political and health risks, respectively (see Figure 4).3

Figure 4: A simple typology of urban hazards

Climate change Natural hazards

Urban risk landscapes

\

m@ Acute and chronic physical
climate risks

Unintentional
Smart
L. man-made .
urbanisation hazards @ Cyber risks
>§ & Health risks
©) —
Political risks
Socio- Intentional W@
demographic man-made
shifts hazards

Source: The Geneva Association

35 TCFD 2017. See also section 4.2 of this report.

36 The Geneva Association 2019. Author: Maryam Golnaraghi. One could even argue that climate change exposes intentional man-made risks, e.g.
inadequate building codes in corrupt environments.

37 However, the example of cities like Hong Kong and Singapore suggest that density per se is not an amplifier of such pathogens. Fang and Wahba
2020 offer similar evidence for Mainland China. Also, the lack of medical resources in many rural areas may counter ‘natural’ advantages in
stemming the spread of pandemics.
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Epidemics in urban environments present particular public health challenges. There are factors specific to urban areas that
favour the spread of high-impact respiratory pathogens (see Figure 5).

Figure 5: How population, the environment and inequity affect the spread of respiratory pathogens

Urban risk factors for

28
888K

Population

Population density
Population size
Migration
Vaccination rates
Personal behaviour
Cultural norms

Cultural diversity

Source: Norwegian Institute of Public Health

Population size and density are the most obvious urban
risk factors for respiratory pathogens such as influenza

and tuberculosis. Crowded urban settings such as events,
markets (and wet markets in particular) and transport hubs
are hotspots for disease transmission.*

Also, urban populations are often disproportionately
mobile and tend to commute to work, mostly by public
transport. In addition, urban settlements are frequently
transport hubs and promote a rapid national and global
spread of infectious diseases.*

Another risk factor is most urban settings' heterogeneity,
with inequalities in economic, social and living conditions,
coupled with unequal access to healthcare services.*’
Urban populations are more likely to include displaced
populations such as homeless people. In addition, they
often include populations living in informal settlements.

Environment

Slums / residential area
Airport / ports
Live markets
Water and sanitation
Climate factors
Geographic factors
Air pollution
Traffic / public transport

tbreaks with respiratory pathogens

Tl

Inequity

Occupation
Socioeconomic status
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Approximately one billion people live in slums, with poor
housing quality, overcrowding and inadequate access to

safe water and sanitation; conditions which can augment
the risk of spread and the severity of disease outbreaks.*

Additionally, individuals with lower socio-economic status
tend to live in areas with above-average air pollution.
These spatial inequities can exacerbate the impact of
outbreaks with respiratory pathogens and have led to
higher COVID-19 mortality in more polluted areas.*?

38 NIPH 2020.

39 Boyce et al. 2019. Additional population-specific risk factors include age structure and health status.
40  Alirol 2011.

41 Ibid.

42 Neiderud 2015.

43 Wu 2020.
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4.2 Climate change

Climate change is a well-researched major contributor to
disaster risk in cities, through three main avenues:

It directly affects the frequency and severity of acute
physical risks such as storms, hurricanes, typhoons,
wildfires, floods and droughts. In addition, it drives
chronic physical risks such as rising sea levels as well
as challenges to water supply and quality and sustained
higher temperatures and prolonged heatwaves.**

+ Changing climate patterns may render existing
social and physical systems in cities ineffective (e.g.
infrastructure in the face of more frequent storm
surges), exposing cities to transition risk associated
with the need for more resilient infrastructure (energy,
transportation, construction, water and waste
management, etc.)*

+ Climate change exacerbates existing social
vulnerabilities by undermining individuals' and
households' ability to cope, for example by exposing
socially disadvantaged dwellers to urban heatwaves or
adversely impacting farmers’ ability to reliably grow
crops, which, in turn, could cause disruptions to cities
and accelerate rural to urban migration.“® These perils
are increasingly connected, for example, heatwaves
lead to increased drought risk and air pollution,
exacerbating exposure to risk and economic and
human loss.

Climate change contributes to disaster
risk in cities through three main
avenues: physical risk, transition risk
and exacerbation of existing social
vulnerabilities.

The urban poor are disproportionately vulnerable to
growing climate risks. From Delhi to Jakarta to Cape
Town, poor and marginalised people living on the
outskirts of cities face deadly risks during torrential
rains and floods. Many informal settlements are built
on unsafe sites, such as landslide-prone slopes and
floodplains, with substandard materials. Households
often lack basic necessities; in Indonesia, for instance,
less than 10% of households in the poorest quintile
have access to piped water supply, and only a third have
access to improved sanitation facilities. The precarity
of these poor urban communities makes them highly
vulnerable to a wide range of shocks — not just climate
impacts or other natural disasters, but also disease
outbreaks, as the COVID-19 pandemic has made
painfully clear.

Alfredo Redondo, Senior Advisor, Diplomacy and
Engagement, Coalition for Urban Transitions

Among specific chronic physical risk factors, exposure

to sea level rise is particularly relevant. In 2015, 14% of
city dwellers (about 500 million people) were living in a
low elevation coastal zone (LECZ) compared to 6% of the
rural population. In cities, those parts of the population
have also been growing faster than elsewhere.*® Chinese
cities have the highest city population exposed to sea level
rise (128 million people, followed by India with 54 million
people). More than 20% of city dwellers in Bangladesh,
China, Indonesia, Japan and the Philippines live in such
exposed areas. Thailand and Vietnam have 82% and 63%,
respectively, of their city population living within a LECZ
(see Table 1).49%0

44 IPCC 2014; CDP 2019; TCFD 2018.

45 Clark-Ginsberg et al. 2020. Over 700 major cities have committed to halving their carbon emissions by 2030 and achieving net zero by 2050 (C40
2021). Meeting these targets would require new approaches to land use, building and construction, transportation, infrastructure for energy and
water, for example. Such transitions are accompanied by a variety of new risks and uncertainties associated with public policy, market conditions,
new technologies and climate litigation against municipal governments, referred to as climate transition risks (TCFD 2018). However, addressing
urban risks associated with transitioning to net zero is beyond the scope of this report.

46  Sanchez-Rodriguez 2009.
47  Coalition for Urban Transitions 2020.

48 OECD/European Commission 2020. Low elevation coastal zones are defined as areas below 10-metre elevation and contiguous with the seacoast
(MacManus 2019). Of the city population in these zones, one in three city dwellers was living in the zone most exposed to storms and sea level rise

(below five metres).
49  Ibid.
50 MacManus et al. 2021.
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Table 1: Top 10 countries ranked by city population/share in low elevation coastal zones 2015

Ranked by total population living in cities in low

Ranked by share of population living in cities in low
elevation coastal zo

elevation coastal zones

Rank Country (:;:2:::::2) % Country (:ﬁzz::::) %
1 China 127,792 23 Suriname 200 100
2 India 54,456 8 Belize 69 100
3 Bangladesh 40,286 48 Guyana 224 100
4 Indonesia 34,209 24 Thailand 16,747 82
5 Japan 26,467 32 Bahamas 164 80
6 Vietnam 23,767 63 Mauritania 1170 80
7 Thailand 16,747 82 Netherlands 5,979 77
8 United States 15,912 10 Djibouti 421 70
9 Egypt 14,038 24 Liberia 1,055 65
10 Philippines 12,763 33 Vietnam 23,767 63

Source: MacManus, based on Florczyk®'

Flood risk, as an acute risk exacerbated by climate change,
looms large, too. One in five people living in cities, or more
than 800 million people, are exposed to a 100-year flood
(see Table 2).52 Table 2 shows that this exposure is heavily
concentrated in a few cities, with the most exposed located
in Asia. Climate change is expected to increase the risk of
100-year floods due to more extreme weather.>

Land use choices, types of development and the
destruction of mangroves and wetlands for the sake

of construction further increase flood risk. The use of
impervious surfaces, such as concrete and asphalt,
prevent water from seeping into the soil and exacerbate
the risk of pluvial flooding. As buildings, roads and
housing developments replace natural landscapes, water
infiltration is inhibited and flood risk grows.>***

51 MacManus 2019; Florczyk 2019.

52 Dottori et al. 2016.

53  OECD/European Commission 2020; The Geneva Association 2020b.
54  Osti2018.

55 The Geneva Association 2020b.
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Table 2: The 20 cities with the highest population exposedto a 100-year flood, 2015

Percentage of population

Country Exposed population, 2015 exposed, 2015

Shanghai China 21,503,000 88
Guangzhou China 17,640,000 43
Kolkata India 17,164,000 79

Dhaka Bangladesh 15,269,000 64
Bangkok Thailand 14,647,000 99
Delhi India 14,151,000 53

Cairo Egypt 9,251,000 47
Tianjin China 6,642,000 100
Wuhan China 6,338,000 86
Suzhou China 5,418,000 63
Surat India 5,330,000 97
Seoul South Korea 5,268,000 24
Baghdad Iraq 5,140,000 96
Ho Chi Minh City Vietnam 4,958,000 43
Osaka-Kyoto Japan 4,827,000 31

Hanoi Vietnam 4,533,000 85
Jieyang China 4,425,000 42
Mexico City Mexico 4,398,000 22

Chattogram Bangladesh 3,418,000 65
Khartoum Sudan 3,270,000 56

Source: Florczyk®®

Flood exposure in coastal cities is increasing rapidly,

owing to growing populations and assets, and is further
exacerbated by changing climate. Hallegatte et al.*’ provide
a quantification of present and future flood losses in the
world’s 136 largest coastal cities. Average global flood losses
in 2005 were estimated to be approximately USD 6 billion
per year and are projected to increase to an annual USD 52
billion by 2050 based on expected socio-economic change
alone. With climate change and subsidence,*® annual losses
could dramatically increase to USD 1 trillion or more, based
on existing protection and adaptation measures.

In addition to flood risks, heatwaves, equally augmented
by climate change, present increasing challenges to urban
areas in particular. For example, the heatwaves of 2003

in Europe caused up to 70,000 deaths, especially from
respiratory and cardiovascular causes and primarily in
urban areas.*® The recent heatwave in Western North
America with record-breaking temperatures also caused a
spike in deaths although exact numbers are still unknown.

The risk of heatwaves is augmented
by climate change, and presents
increasing challenges to urban areas
in particular.

Rising temperatures generate heat-related stress and

very likely increase the short-term mortality rate from
heatstroke, not least in developing countries, where urban
areas continue to grow rapidly, exposing more people to the
risk of heatwaves and heatstrokes as a result of the so-called
heat island effect.®® Overall, from 2000 to 2018, heat-
related mortality in people older than 65 years increased by
54% and, in 2018 alone, reached close to 300,000 deaths,
the majority of which occurred in Japan, eastern China,
northern India, and central Europe (see Box 1 for a mitigation
option).®" A more recent example is the unprecedented
heatwave that struck British Columbia (Canada) in June
2021. Some 570 of the 815 sudden deaths recorded during

a week of record-breaking heat were directly caused by
extreme temperatures.®

56  Florczyk 2019.
57 Hallegatte et al. 2013.

58 Land subsidence can be caused, for example, by excessive groundwater extraction, load of constructions and natural consolidation of alluvial soil

(Abidin et al. 2015).
59 Robine et al. 2008.
60 Costello et al. 2009.
61  Watts et al. 2021.
62 CBC2021.
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Extreme heat is one of the planet’s clearest signals

of global warming. However, it remains an invisible
threat, a 'silent killer’. The impact of extreme heat is
particularly severe in large cities and their 'heat islands’.
Inthe U.S., heatwaves now cause more deaths than

any other climate-driven natural disaster. With that

in mind, and as part of the Extreme Heat Resilience
Alliance’s City Champions for Heat Action initiative,
Miami-Dade County Mayor Daniella Levine Cava has

G\

Furthermore, the slow-onset impacts of climate change

on water resources are receiving increasing attention. In
addition to changes in precipitation intensity and variability,
which will augment the risk of floods and droughts in

many areas, changes to water quality and quantity will be
experienced. Disruption to water supplies will pose risks

to economic production chains and urban food supplies.®
Current urban water management practices may not be
robust enough to cope with the anticipated impacts of
climate change.®*

recently appointed its first-ever Chief Heat Officer. As
the impacts of heat grow in the county, they are further
compounded by hurricanes, floods and sea level rise.
And extreme heat does not impact people equally —
poorer communities and Black and Hispanic people bear
the brunt of the public health impacts.

James F. Murley, Chief Resilience Officer, Miami-
Dade County

Box 1: A ‘green sponge’ for smart and climate-adapted cities®

Climate change affects all parts of the planet’s surface, including urban landscapes. It raises not only risks and
challenges but also offers opportunities.®® Heatwaves and an increase in morbidity and mortality rates among the
most vulnerable urban residents force cities to ‘green invest’ in both the built environment and public spaces. Green
infrastructure such as trees, parks, rooftops or living walls helps to buffer heat and to keep air cool.¥” However, green
infrastructure and its underlying ecosystems are living systems and need water to grow. In this context, we face
possibly the most important trade-off between all types of nature - based solutions and the availability of water.
Water shortage is the key risk factor in most urban landscapes of today — and even more so in the future.®® This
trade-off calls for investments in research on the implementation of the ‘sponge city’. Compared to pure flood risk
measures, the sponge city can keep water while lowering flood peaks. It is a novel urban concept for inclusive flood
management, strengthening both green-blue infrastructure and drainage systems. The sponge city can alleviate a
city's waterlogging and water resource shortages. At the same time, it supports local biodiversity by absorbing and
capturing rainwater. Effective water absorption techniques can also be utilised to mitigate flood risk. Importantly,
green space watered by the sponge can improve the quality of life and air as well as reduce urban heat islands, also in
times of water shortage.®

What is more, the more equal the spatial distribution of green spaces across a city, the lower the risk of harmful cli-
mate change impacts. This will in the long run reduce municipal health costs as an overall healthier population copes
better with climate change.”

Digital and social media infrastructure can support linking data and information flows about water amounts and
balances and thus the flows of benefits and burdens during heatwaves, droughts and flood events. Leveraging tech-
nology can smooth the path towards smarter ways of urbanisation — together with an eye on distributional justice
—which accept climate change as a key component of the urban risk landscape.

Source: Contributed by Dagmar Haase, Professor of Landscape Ecology, Humboldt University, Berlin

63  Hurlimann and Wilson 2018.

64 Bates et al. 2008.

65 In 2014, China launched its 'sponge city' strategy, which requires that 80% of all urban land is capable of absorbing or reusing 70% of storm water
by retrofitting cities so that they can absorb water. Concrete measures include permeable pavements, artificial ponds and rain gardens to capture
excess rainfall in underground storage facilities (Zevenbergen et al 2018). Hong Kong is a relatively advanced example of the sponge city concept
(Drainage Services Department (DSD) of Hong Kong 2017).

66 Egereretal. 2021.

67  Kabisch et al. 2021.

68 Elmgquist et al. 2021.

69 Pauleit et al. 2019.

70 Haase et al. 2017.
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However, climate change should not obstruct the view
of major non-weather related disaster risks, first and
foremost earthquakes. If any previous major earthquake

event happened today, it would be much more momentous

than at the time. This is a direct consequence of rapid
urbanisation, a tremendous increase of population and
infrastructure, economic development and commercial
interdependence, making urban areas much more sensitive
to earthquake impact.”

43 Smart cities

Since the beginning of the 271** century, there has been a
move to technology-based urban infrastructures aimed
at delivering city services more efficiently and effectively.
This trend is epitomised by the notion of smart cities and
their ambition to transform urban governance and living
with the ultimate objective of fostering urban resilience
and sustainability in a time of rapid population increases
and growing environmental and societal challenges.”>”
Since very recently, from the lens of technology, urban
risks have been viewed more holistically, as a '‘quantum
city’. This concept seeks to harness new technologies and
platforms, like machine intelligence, loT, distributed ledger
technologies (such as blockchain) and big data, to provide
new risk insights.”

Smart cities aim to transform urban
governance and living, with the
ultimate objective of fostering urban
resilience and sustainability.

However, the expected benefits from smart cities
(convenience and sustainability in particular) can

be accompanied by unintended consequences. One
example is an increasing exposure to catastrophic
scenarios such as space weather knocking out satellite
communications, causing wide-spread power outage and
threatening essential infrastructure.” Another example is
heightened security and criminal risk (e.g. software bugs,
data errors, network viruses and hacks) that come with
networked computation, and loT in particular.” Objects
that used to be 'dumb’, such as thermostats, domestic
appliances, security cameras and lighting systems, are

increasingly becoming networked and 'smart’, generating
information about their use and becoming controllable (and
manipulable) remotely.”

However, the expected benefits
can be accompanied by unintended
consequences such as increased
exposure to catastrophic scenarios
and heightened security risk.

The pandemic has highlighted the need for and value
of decentralised structures, from distribution of vital
goods, to workplaces and education. In India’s IT hubs,
remote working is here to stay, reducing workers’
vulnerability to risks associated with urban mobility and
health, for example. Similarly, parts of education will
shift online for good, with equally beneficial effects on
vulnerability. Risk reduction through decentralisation
could ultimately help the insurability of urban exposures
in emerging markets, for individuals/households,
businesses and the public sector alike.

Mahesh Harhare, Chief Resilience Officer, Pune City,
Member of Global Steering Committee, Resilient
Cities Network

More generally, cyberattacks exploit at least one of four
major vulnerabilities of digital technologies that are
pivotal to smart city systems: weak software security

and data encryption; the use of insecure legacy systems
and poor ongoing maintenance; the complexity and size
of smart city systems, with many interdependent attack
surfaces and the spectre of cascade effects across multiple
parts of a city’s infrastructure; and multiple vulnerabilities
arising from human error and deliberate malfeasance of
disgruntled (ex)employees.’

These vulnerabilities are exacerbated by a lack of clarity on
who is responsible for maintaining security across complex

71  Bostenaru et al. 2014.
72 White 2076.

73 Swiss Re 2021.

74 Swiss Re 2019.

75 Lloyd’s 2020.

76  Little 20170.

77 CSIS 2016; Lloyd’s 2018.
78  Kitchin and Dodge 2019.
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systems and in situations where city administrations are
under pressure for year-on-year 'efficiency’ savings.”

Given the mass adoption of networked technologies

for city management, existing vulnerabilities are likely
to increase in the future. Mitigation strategies need to
keep pace with these dynamics and may include more
systemic interventions (such as security-by-design or
the formation of core security and computer emergency
response teams).

Across Asia, digital governance will continue to
accelerate, with additional spending on digital
infrastructure. In the same vein, the pandemic has
hastened the adoption of digital technologies even
among small businesses. Everyone will have a digital
face in the not-too-distant future. This is set to enable
significant progress in delivering urban services such
as healthcare and education. However, this shift may
increase risks of digital exclusion. Social cohesion may
weaken if digital divides are growing, a risk that would
affect all businesses operating in urban areas.

Saurabh Gaidhani, Lead Programs, Resilient Cities
Network

4.4  Socio-economic and demographic shifts

Most cities are characterised by significant inequalities
in economic, social and living conditions. Urban
populations are more likely to include displaced
populations and those with low socio-economic
status.®! Informal settlements, as the most pronounced
manifestation of inequality, continue to be a growing
feature of the urban landscape and a persistent risk for
municipal authorities.®?

G\

In Africa, the process of urbanisation is different to

that previously experienced in the global North.

The continent is urbanising rapidly in the absence of
widespread industrialisation and as a result Africa’s cities
are often characterised by a high degree of informality.
Poor and vulnerable people are building settlements
that respond to their needs and resources and therefore
the drive to 'formalise the informal’ by both the

public and private sector is often not contextually or
culturally appropriate. Insurers, too, are called upon

to acknowledge urban informality —and to find ways

to enable risk management as they have been doing in
poor rural and agricultural settings. The key question is:
how can insurance empower informal communities to
better manage the acute and chronic risks to which they
are exposed, and to build back better?

Debra Roberts, Head of the Sustainable and Resilient
City Initiatives Unit in eThekwini Municipality in
Durban, South Africa

Socio-economic disparities in urban centres conjure

up a host of risks: poor housing quality, overcrowding

and inadequate access to safe water and sanitation

can exacerbate the risk of spread and the severity of
disease outbreaks. Also, civil unrest, riots, crime and
violence undermine the long-term sustainability of urban
development.® These risk factors are compounded by
reduced social cohesion, changing family structures and
the relaxation of traditional cultural norms, which yield
new and riskier patterns of individual behaviours.2* Indeed,
the World Economic Forum'’s (WEF) 2021 Global Risks
Report, a global survey of business leaders, identified the
eroding social cohesion in urban areas as a major risk
facing economies today.®> Box 2 explores the contribution
of informal social networks to strengthening the resilience
of (underrepresented) groups in urban society.

Most cities are characterised by
significant inequalities in economic,
social and living conditions, which
conjure up a host of risks.

79  Cerrudo 2015.

80 Kitchin and Dodge 2019.
81 Boyceetal. 2019.

82  Politico 2017.

83  NIPH 2020; Lloyd'’s 2020.
84  Alirol 2011.

85 WEF 2021a.
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In addition to socio-economic disparities, loosening family ties as a result of urbanisation present major challenges as
informal safety nets in rural areas need to be replaced by more formal ones in cities.®

Box 2: Informal urban networks in disaster

Operating outside of official institutions, such as governments, informal social networks play an important role

in the development of resilient urban communities. In addition to emergency management and media, friends,
family, co-workers, community associations, clubs and religious groups - all considered informal institutions — act
as additional channels through which disaster information circulates within and between communities. As a rule,
community members connected to social networks tend to receive more reliable information more quickly. On
the other hand, members poorly integrated into the informal institutions of the community may miss out on
information critical to the warning and preparedness process.®”

Indeed, the role of social networks during disasters cannot be overstated. Following a gas explosion in Israel, it was
found that a majority of victims sought information and assistance through informal social networks rather than
directly through authorities: 45% sought out information from immediate neighbours, whereas only about 13%
called the police.®® Similar patterns were observed following a flood event in Australia where a majority (55%) of
respondents reported receiving alerts first through informal sources followed closely (40%) by formal sources.®
Frequent interaction of family members,*® strong community or network involvement®' and regular association
with a subculture or voluntary association® has also been shown to facilitate the transmission of information
during crises. Indeed, access to social networks among communities otherwise isolated from formal networks
could mean the difference between life and death when disaster arrives. In an analysis of the deadly 1995 Chicago
heatwave, mortality was linked to an “increase in the number and proportion of people living alone, including
seniors who outlive or become estranged from their social networks.”#* In addition to older adults, such seclusion
from conventional networks may place other groups at risk, including, but not limited to, recent immigrants,
tourists, the disabled and the homeless. It would be a mistake to regard informal networks as simply filling in the
gaps missed by formal warnings. Rather, informal warnings play a core role in the warning process itself. Thinking
to the future, social media holds the potential to change how informal networks operate during a disaster in the
areas of rumour,* crowdsourcing® and confirmation behaviour.*®

Source: Contributed by William Donner, Associate Professor of Sociology, University of Texas Rio Grande Valley
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See section 5.
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Having said this, urbanisation generally contributes to
economic growth and to overall poverty alleviation.*
Cities provide opportunities for many rural migrants

in terms of better job prospects and higher salaries.
However, socio-economic disparities, especially in low-
income countries, can jeopardise such benefits.*

In addition to growing socio-economic imbalances,
demographic shifts impact future urban risk landscapes. In
mature economies in particular, cities are increasingly facing
a major demographic challenge to their future prosperity.

Global population growth is slowing as fertility rates decline.

At the same time, the pace of rural-to-urban migration

is waning in many parts of the world. As a result, urban
populations have started to shrink in some of the developed
world’s largest cities. These shifts have ramifications for

a wide range of urban policies, from the accessibility of
infrastructure and housing to health and social care.*®

Demographic shifts impact future
urban risk landscapes. Urban
populations have started to shrink in
some of the developed world'’s largest
cities, with ramifications for a wide
range of urban policies.

In most emerging countries, on the other hand, urban
populations keep increasing. Larger middle-class
populations in cities have significant environmental

and social implications. Naturally, the carbon footprint
per person will rise as the middle class with elevated
consumption patterns, including housing, nutrition and
mobility, expands. Two factors could mitigate these risks.
First, middle-class growth is associated with rural-to-urban
migration and, for a given level of income, households in
urban areas tend to have a smaller carbon footprint than
households in rural areas (primarily driven by transport).
Second, middle-class households tend to invest more in
their children’s education, which could further reduce
fertility rates and help put global population growth on a
more sustainable trajectory.®

97  See section 3 of this report.
98  Alirol 2011.

99 McKinsey 2016.

100 Kharas 2017.
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5. Harnessing

insurance solutions

5.1 The drivers of insurance in urban areas

Urban areas tend to be more affluent, with a higher density of personal and
commercial assets and people than rural zones”' At the same time many large
cities are located in coastal areas particularly prone to weather-related disasters. The
high concentration of people and economic values amplifies the loss potential from
disasters caused by natural hazards, but also from man-made industrial disasters,
terrorism or infectious diseases. Therefore, cities offer a bigger need and scope

for insurance. This includes personal lines insurance such as motor, home and life
savings products but also commercial risk solutions in industrialised urban centres,
with increased trade and commerce, concentration of business and (infrastructure)
investment as well as a larger formal employment sector. With the rise of city-
level risk management, insurance is also set to become more relevant to urban risk
mitigation strategies as municipal chief resilience officers are tasked to look beyond
departmental boundaries and adopt a more holistic view of urban risk.®2

With the rise of city-level risk management, insurance
is set to become more relevant to urban risk
mitigation strategies.

In addition, urbanisation is associated with profound social changes such as reduced
intergenerational or family support and improvements in longevity, creating a
need for old-age health, long-term care and pension products. In emerging markets,
there is the additional challenge of providing migrants with access to basic needs, also
with a view to mitigating the threat of social unrest.®

At the same time, alongside higher financial literacy, consumerism tends to grow as
urbanisation progresses, with implications for liability insurance. Another important
social change relates to city lifestyles, which give rise to ‘urban diseases’ such as
diabetes, cardiovascular diseases and cancer, partly driven by environmental issues such
as air and water pollution, which must be reflected in insurance product offerings’**

Beyond economic and social factors technology is a distinguishing feature of urban
centres. The pace of innovation and adoption is significantly faster than in rural areas,
making cyber risks more pertinent to cities and creating a need for specific risk
mitigation approaches, including insurance.® Figure 6 summarises the key drivers of
insurance in urban areas.

101 Barrese et al. 2016.

102 AXA Research Fund 2018.
103 Swiss Re 2013.

104 Willwert-Pascutiu 2018.
105 Fifita and Grossi 2016.
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Insurance has the power to influence nature-based, technological and societal hazards
by encouraging households and businesses to adopt measures that reduce their
exposure and/or mitigate vulnerability. For example, insurers already set risk-based
prices for home insurance, which discourage people from moving to catastrophe-
prone areas; insurers could also incentivise investments in resilience, which make
residential and commercial property less vulnerable.

Insurance has the power to influence nature-based,
technological and societal hazards by encouraging

households and businesses to adopt measures that
reduce their exposure and/or mitigate vulnerability.

Figure 6: The drivers of insurance in urban areas
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5.2  Property and casualty insurance and
urbanisation

521 Personal lines

Urbanisation is associated with higher disposable incomes
and aspirations for improved ways of living. Personal

lines insurance both supports and benefits from the
accumulation of personal assets, such as homes,
personal vehicles and other consumer goods.

Motor insurance generally increases in tandem with car
ownership, a phenomenon frequently observed in emerging
markets. In China, for example, the motor line of business
accounts for more than 60% of all property and casualty
(P&C) insurance business, which is largely generated in
urban areas%

Going forward, the changing spatial growth patterns

of urbanisation in emerging markets will affect motor
insurance. Mid-size cities often expand at a faster

pace than the megacities, which increasingly face
congestion and pollution challenges, prompting local
authorities more often than not to actively discourage

car ownership.®” Parking challenges and spiralling repair
costs, in combination with improving public transportation
networks, have similar effects!®® On the other hand, car
sharing and autonomous mobility may offer different and
new opportunities for motor insurers.*

Homeowner insurance is also becoming more prevalent
in emerging markets, partially driven by governments
making cover mandatory in order to satisfy the rights of
mortgage creditors."®

More generally, the demand for personal lines insurance is
affected by the specific needs of millennials, who account
for a significant share of urban populations, especially in
emerging markets. To meet their needs, insurers may have
to revisit how their policies are constructed, e.g. through
innovative bundling or temporary contracts. In the age of
the sharing economy and on-demand delivery, millennials
expect their insurers to cover them 'now’ and for the period
of time they 'need’ protection.™

In the least developed countries’ urban centres, inclusive
insurance propositions, aimed at the excluded or
underserved market, could make an important contribution
to allaying social tensions Most urban growth in those
countries is uncontrolled, calling for the integration of
risk management and risk funding within sustainable
development. For precarious urban informal settlements
a combination of collective voluntary insurance, housing
retrofits financed by low-interest loans and covered by
insurance (in order to reduce physical vulnerability) and
parametric insurance could be a viable approach.™

106 Swiss Re 2020a.

107 Peak Re 2021.

108 Chen and Zhang 2012; Swiss Re 2013.
109 Gatzert and Osterrrieder 2020.

110 Zurich 2015.

111 Munich Re 2017.

112 Center for Financial Inclusion and Institute of International Finance (IIF) 2018.
113 Sarmiento and Torres-Mufioz 2020, also for case examples. See section 6 for further elaboration.
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Box 3: Insurance for low-income and informal urban areas in developing countries — what
research is needed?™

In urban centres in developing countries, those who are living and working in informal or low-income areas of the
city are more at risk to being adversely affected by a range of hazards. They are often located on steep slopes, along
water bodies or low-lying land parts of the city. This coupled with a lack of basic infrastructure and precarious hous-
ing quality makes people living and working in these areas more vulnerable to disasters. At the same time, slow onset
events such as water and heat stress make life more difficult and can lead to health problems and loss of working
days. Many of these sudden and slow onset events are made worse by climate change, and COVID-19 has potentially
resulted in new forms of economic marginalisation and vulnerability.™

In general, those working and living in low-income or informal areas of cities suffer greater risk of (1) absolute loss
from damage to physical structures and other assets, (2) impacts on health and (3) impacts on livelihoods. Thus,
what is needed is to understand how insurance in informal and low-income urban environments could encompass
the triple aspects of assets, health and livelihoods in a holistic way to increase the well-being of families affected
by disasters."®

Efforts to use insurance-based approaches in these urban contexts are still nascent. Microinsurance has had some
successes. However, there is a strong body of research showing that trust, information about risk, risk perceptions,
gender blindness and cost all play a part in the low uptake and renewal rates for microinsurance This limits the
incentive for the private sector to innovate. Climate risk insurance is a growing area of practice, although most appli-
cations are still in rural areas™® However, there are also ethical issues — should people who have no spare money be
paying for insurance, especially for events caused by climate change? Should the state embrace insurance as a form
of social protection? The COVID-19 pandemic has increased social protection programmes, however, more evidence
is needed to know if social protection is really effective in supporting poor urban households, and how effective
insurance might be in supporting states to provide social protection.

There are some promising experiences with meso-level organisations (such as cooperatives or community-based
organisations) that have managed to break the trust barrier,"® but more work is needed to figure out how the market
can support these local initiatives to scale up. There is also a need for stronger data about informal and low-income
urban areas. Citizen science and community-generated data could be interesting pathways that make data more
robust and at the same time more open and transparent.° There is a potential role for insurers to collaborate with
meso-level organisations and local governments to innovate on both data and product design, as well as means for
delivery for people who lack formal documents, identity and banking service access.

Source: Contributed by Cassidy Johnson, Professor of Urbanism and Disaster Risk Reduction at the Bartlett Development Planning Unit, University College London
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Johnson 2021.

UN 2020.

Hallegate et al. 2016.

Platteau et al. 2017.

Clarke and Dercon 2016.

Mahila Housing SEWA Trust (MHT) 2018; All India Disaster Mitigation Institute (AIDMI) 2015.
Hillier 2018.
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5.2.2 Commercial lines

The build-up of commercial assets goes hand-in-hand with
demand for a range of commercial insurance products,
covering fire and natural catastrophe risk, for example.
Likewise, the construction of manufacturing, logistics

and commercial facilities requires the support from
construction-all-risk and erection-all-risk insurance.
Workers’ compensation and employers' liability
insurance, too, play an important role in facilitating

the formalisation of employment and the de-risking of
industrial risk landscapes in urban areas.

The build-up of commercial assets
increases demand for commercial
insurance products. Workers’
compensation and employers'
liability insurance also facilitate the
formalisation of employment and the
de-risking of industrial risk landscapes
in urban areas.

Figure 7: How P&C insurance helps mitigate urban risk

Personal motor
- Mitigate increased
mobility risk
- Meet mandatory insurance
requirements

Personal accident/travel
- Mitigate increased
mobility risk
- Meet mandatory
insurance requirements

Personal property
- Mitigate increased
residential housing risk
- Meet catastrophe insurance
requirements
- Meet mandatory insurance
requirements

Source: The Geneva Association, Swiss Re and Peak Re'?

Commercial property
- Facilitate industrialisation
- De-risk infrastructure projects
- Build catastrophe exposure
awareness

- Cover infrastructure and
industrial construction

In terms of commercial and public mobility in cities,
insurance can also make contributions, e.g. by covering
large-scale logistics services, public transportation needs
and car-sharing schemes'

Increased infrastructure spending and the subsequent
growth in economic assets will further add to the relevance
of commercial insurance, also after completion of building
in the form of property coverage. State ownership of
infrastructure assets is an important determinant of the
extent of opportunity for the insurance sector, especially

in emerging markets. Historically, the take-up rate of
insurance for state-owned infrastructure has been low, with
risks fully retained by the public sector!?? This may change
in light of the fiscal dislocation suffered by a number of
emerging markets as a result of COVID-19.%

With the ascent of the service and knowledge-based
economy comes a rise in cybersecurity, intellectual
property and other intangible risks. Corporations,
including SMEs, increasingly buy insurance against security
breaches, for example, in order to mitigate potential
financial and reputation losses resulting from data
leakage.*

Figure 7 summarises the specific roles of various P&C
insurance classes in mitigating urban risk.

Marine and aviation Cyber
- De-risk complex and - De-risk exponential
international supply chains growth in sensitive data

l@l ll ll & ll ®1)

Engineering Liability
- Facilitate growth in
professional services
- Respond torise in
consumerism/litigation
- Support increase in formal
employment
- Respond to increase in
environmental hazards
- Meet regulatory
requirements

projects

121 Ampudia et al. 2020.

122 SEADRIF 2017.

123 BSI2020.

124 Peak Re 2021.

125 Swiss Re 2013; Peak Re 2021.
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5.3 Life and health insurance and
urbanisation

Urbanisation entails socio-economic changes that affect
health and life. The spectrum ranges from a greater chance
of pandemics and the erosion of informal social safety nets
to an increased exposure to pollution.

Urbanisation entails socio-economic
changes that affect health and life, such
as a greater chance of pandemics, the
the erosion of informal social safety nets
and increased exposure to pollution.

Health protection

Urban living generally comes with lifestyle changes such
as lower levels of physical activity, increased consumption
of fast and processed foods and mental stress from various
sources. At the same time, smaller household sizes in cities
tend to be associated with reduced intergenerational and
family support and a higher need for third-party healthcare
services (e.g. for cardiovascular and cancer-related diseases
to lifestyle changes) .

High population density can also facilitate the outbreak and
transmission of respiratory diseases'”” and heightens the
relevance of critical illness insurance as well as other forms
of relatively easily accessible private health insurance in
cities, also in light of the limited capacity of public health
services and the higher rate of medical cost inflation in
urban areas?

Mortality and retirement protection

With urbanisation, mortality protection gaps tend to
grow as the cost of living increases and, as a result, also
the level of income for surviving dependents. Such gaps
are particularly acute in emerging markets’ urban centres
where life insurance offerings are mostly geared towards
savings and asset accumulation rather than protection
against premature death. The ongoing shift towards
protection products should benefit middle-class urban
dwellers in particular'®

G\

Another momentous effect of urbanisation is the dilution
of traditional family bonds™° In cities, the need for long-
term care™ as well as pension insurance could increase

as a result. This challenge is particularly pronounced in
emerging countries where the influx into towns and cities
adds to the burden of providing social security. Given

the limited capacity and capabilities of the public sector,
migration could open up opportunities for affordable
private insurance solutions covering a broad spectrum

of risks, from mortality protection to mitigating the risk
of old-age poverty. However, evidence of affordable
insurance schemes for developing countries’ urban low-
income communities is limited. The main hurdles include
an excessive reliance on government and donor subsidies,
a lack of local distribution channels and the inadequate
financial literacy of communities.

Urbanisation also dilutes traditional
family bonds, particularly in emerging
countries, where opportunities for
affordable private insurance solutions
covering a broad spectrum of risks
could open up.

Risk-based insurance pricing is a vital contribution to
enhancing resilience. Putting a price tag on risk is an
effective way of helping homeowners and other insureds
to better understand their individual exposures. Price
signals can be the catalyst for decisions to invest in risk
reduction particularly around climate-related risks as
well as other hazards. For municipal authorities as well,
such signals are useful in assessing the risk profile of
specific urban areas.

Mike Gillooly, Chief Resilience Officer, City of
Christchurch

126 Flies et al. 2019.

127 See Boyce et al. 2019 and Carozzi et al. 2020 for an analysis in the context of COVID-19. See also page 17 in this report.

128 Swiss Re 2013.
129 McKinsey 2017.
130 Trask 2020.

131 Insurers can also facilitate the establishment of ‘health and retirement cities’, blending home and community care (Swiss Re 2020b).
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Figure 8 summarises the specific roles of life and health insurance classes in mitigating urban risk.

Figure 8: How life and health insurance helps mitigate urban risk

-——@_-

Term Savings and unit-linked
- Mitigate increased exposure - Mitigate increased
due to higher incomes and retirement income risk due to
loosening family ties loosening family ties

Source: The Geneva Association, Swiss Re’*?

5.4  Challenges to insurance solutions for
urban areas

As discussed in the previous sections, urbanisation offers
plenty of opportunities for insurers to prove their relevance
to economies and societies. However, a number of specific
challenges need to be addressed, too, primarily arising from
population density and asset accumulation.

5.4.1  Risk management

Urban agglomerations have always presented major
challenges in managing risk accumulation and modelling
underlying risk exposures. The uncertainty surrounding
climate change and the increased frequency and severity of
weather-related natural catastrophe events add to those
long-standing challenges, especially in light of a lack of data
around hazard sites.**

Similarly, smart cities might be prone to systemic risks.
Connected critical infrastructure such as transportation
systems, energy systems (power supply), finance,
communication systems (including navigation
systems), water supply and health systems may defy
the basic principles of insurability due to the underlying
accumulation potential.**

In addition, as demonstrated by COVID-19, increased mobility

and high population density can raise pandemic risk.**

Critical illness (and other

Long-term care
- Mitigate increased exposure
due to lack of family support
- Facilitate development of
‘health’ or ‘retirement cities’

forms of private health
insurance)
- Mitigate increased risk
from urban lifestyles

- Mitigate higher exposure to

medical cost inflation

5.4.2  Informal urbanisation

If urbanisation is not well managed, or even left
unmanaged, the ramifications threaten to impair insurance
and insurability. Examples include inadequate or non-
enforced building codes, a lack of clean water, sanitation
and high pollution levels. Such deficits generally occur in
developing countries that urbanise without industrialising '
Insurance claims across a broad spectrum of lines of
business are set to rise and, more generally, risk pricing
becomes more challenging. This latter issue is of significant
importance to local insurers in light of their typically lower
levels of geographic risk diversification. The resultant need
for risk-based pricing is difficult to meet given poor data
quality on historic losses.”

If not well managed or left
unmanaged, urbanisation threatens
to impair insurance and insurability.

132 Adapted from Swiss Re 2013.
133 Swiss Re 2020c.
134 The Geneva Association 2020a. Author: Kai-Uwe Schanz.

135 The insurability implications were known well before COVID-19. See CRO Forum 2007.

136 Sandoval and Sarmiento 2019.
137 Swiss Re 2013.
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= 6. Conclusions and
1 recommendations

COVID-19 has greatly influenced the way key trends are perceived to be shaping
future urban risk landscapes. Societal awareness of climate risk as a potential
existential risk has risen across the globe. Even more tangibly, the pandemic has
accelerated hazards, vulnerabilities and exposures associated with the growing
reliance on digital technologies and widening social disparities. Fiscal constraints on
all levels of government were significantly exacerbated by emergency responses,
some of them of a ‘whatever it takes’ nature. These constraints will soon make
themselves felt. Federal governments may be less inclined to step in as ‘insurers

of last resort’ for municipalities. And governments at all levels are set to look
differently at private-sector insurers as potential risk takers!28™°

Though not triggered by COVID-19, the four recommendations put forward below,
based on in-depth expert interviews and our own research, have to be seen against
this overarching backdrop. Some of these recommendations are based on close
collaboration between the public and private sectors,'** others primarily fall in either
the court of the insurance industry or municipal authorities.

1.  Deploy concerted public-private efforts in urban risk management

Policymakers and insurers need to collaborate with a view to facilitating their

vital roles in understanding, managing and transferring ever more complex

and interconnected urban risks. For instance, governments need to invest in
infrastructure and social security in order to accommodate the growth of urban
areas and, in developing countries, the challenges presented by migrants from rural
areas. Poorly-managed urbanisation, especially in the absence of social security for
migrants, heightens the risk of social instability and discourages the provision of
insurance services.

138 Insurance is a central component for protecting public assets against disaster risk and for
enhancing governments’ financial resilience through risk transfer, especially in emerging
economies with little fiscal leeway and buffer. A number of governments have been pioneers
in setting up innovative and comprehensive public asset insurance programmes, among them
Mexico. See IDF 2019.

139 Germany is another case in point: state governments are increasingly requesting insurance of
municipal assets as a condition for receiving additional government disaster relief payouts in
case of a flood. This increases the pressure on local authorities to insure their assets against flood
losses. See The Geneva Association 2020b.

140 The Geneva Association 2021 offers an in-depth discussion of different types of public-private
partnerships.
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Policymakers and insurers need to
collaborate to understand, manage
and transfer ever more complex and
interconnected urban risks.

Insurers can play their part by supporting authorities, e.g. in city
planning, as well as in the development and implementation
of risk management strategies, which includes contingency
planning as highlighted by COVID-19. Reinsurers, for instance,
can bring to the table rather unique global technical expertise
in geophysical disaster risks and their mitigation. Also, as

data is becoming more ubiquitous and cities are increasingly
relying on it for developing their risk retention and risk transfer
strategies,*! there is an opportunity for insurers who sit at the
centre of data collection: by sharing data and risk insights and
analytics, insurers could significantly deepen and broaden their
relationships with municipal authorities!*

Finally, in terms of risk underwriting, insurers should continue
to seek a dialogue with governments on how to shape
policyholder behaviour, e.g. through risk-based pricing that
encourages better construction standards or discourages
building in catastrophe-prone areas** Going forward, the
lessons learned from partnerships in natural catastrophe

risk management might also facilitate public-private sector
collaborations in areas such as health and cyber risks'

Insurers can play a very important role in strengthening
urban resilience: first, by sharing data they could
enable cities to improve the robustness of their own risk
modelling. Second, insurers can help boost the return
on resilience building by economically incentivising city
dwellers and businesses to invest in their own resilience.
And, third, insurers could be faster to reward progress in
resilience building on the municipal level, by adjusting
premium levels to a safer risk landscape. This could,
potentially, set in motion a virtuous circle of continued
investment in resilience by municipal authorities.

Lykke Leonardsen, Head of Program for Resilient and
Sustainable City Solutions, City of Copenhagen

Another important area for future public-private
partnerships is cities’ pursuit of net-zero carbon
emission targets. New technologies, systems and
infrastructure need to be developed and deployedto
enable this transition. Such new technologies and the
infrastructure utilising them are accompanied by a variety
of operational, safety, environmental, legal and climate
change-related risks, which need to be assessed and
managed. Resilience is a precondition for an effective
technology-enabledtransition. Therefore, insurers will
have an important role to play in de-risking cities as they
transition to net zero, requiring research and innovation.

Maryam Golnaraghi, Director of Climate Change and
Environment, The Geneva Association

2. Directinsurer investments towards urban resilience

The global insurance industry manages assets of more
than USD 36 trillion.® Fundamentally, infrastructure
investments, for example in energy, transport or
broadband projects, align well with life insurers’ long-term
liabilities and frequently come with an illiquidity premium.
Local infrastructure investments also offer insurers a
natural hedge against currency risk. If such investments
are geared towards capital spending in emissions
reduction and improving resilience they also contribute to
the protection of insurers’ balance sheets!

However, the share of insurance assets directly invested
in infrastructure, mainly through equities, bonds or
loans, remains low. EU insurers are estimated to invest
less than 0.3% of their EUR 10 trillion assets portfolio in
infrastructure projects.*814

Public budgets, also at municipal level, are under strain
everywhere and will only be able to cover a fraction

of future investment needs, not least in light of the
rapidly growing need for climate-resilient infrastructure
investments. The private sector, and insurers in particular,
will have to step in. For this to happen, national
governments need to mitigate political risks to private
long-term infrastructure investments, improve the legal
frameworks (e.g. by removing tax rules that put private
investors at a structural disadvantage in funding and

141 ICLEI 2017.

142 Denmark offers an example: Access to insurance company (loss) statistics and information has proven beneficial to municipalities and their work
on climate risk. In 2011, for instance, during the Copenhagen cloudburst event, the insurance industry was instrumental in informing post-disaster

resilience planning (CICERO Climate Finance 2018).
143 Lloyd’s 2017.
144 The Geneva Association 2021b (forthcoming).
145 The Geneva Association 2019; OECD/The Geneva Association 2021.
146 TheCityUK 2021.
147 Carter 2020.
148 EU Commission 2021.

149 NAIC 2021 applies a wider definition of US insurers' exposure to infrastructure. Including corporate bonds financing economic infrastructure and
municipal bonds total U.S. insurance industry exposure to economic infrastructure is estimated at about USD 566 billion, more than 5% of US life,

health and P&C insurers' invested assets.
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operating projects)™ and review existing insurance
(solvency) regulations that discourage investments.!>152153

Public budgets are under strain
everywhere and will only be able to
cover a fraction of future investment
needs. The private sector, and insurers
in particular, will have to step in.

3. Exploreinnovation in risk transfer

A possible innovative insurance approach to the widely
distinct exposures confronting urban areas could be
parametric insurance. Parametric insurance lends itself, for
example, when a heterogeneous mix of assets (as is typical
of informal urban settlements) would be too complex to
underwrite via traditional, indemnity-based insurance™
Parametric insurance products pay out based on a specific
measure of physical hazard rather than an assessment

of loss. Such policies could, for example, be triggered by
the magnitude of an earthquake, wind speed or rainfall
amount within a predefined area. Parametric insurance
establishes payouts and provides post-event liquidity
much faster and cheaper than traditional indemnity
products, which typically require on-the-ground damage
and loss assessments.>> Another advantage of parametric
insurance is its non-reliance on historical loss data from
natural hazards, which makes it particularly suitable for
urban areas in developing countries*® The main drawback
of parametric insurance is basis risk. The payout amount
may differ from the actual losses encountered on the
ground.® To minimise basis risk, the design of the triggers
can be refined, e.g. by using more precise location data for
each asset insured.*® Regulatory challenges are another
obstacle, e.g. the difficult distinction between insurance
and derivative features.™

G\

Parametric insurance, in combination with advanced
technologies such as |oT, could also help address a major
insurance protection gap afflicting those families living
in informal settlements. They have little to no access to
insurance, not only because of unaffordability but also

in light of insurers’ difficulty in quickly locating their
homes, assessing the value of their assets, and validating
and paying claims.'s

Parametric insurance is a possible
innovative insurance approach to the
widely distinct exposures confronting
urban areas. They provide payouts
much faster and cheaper than
traditional indemnity products and do
not rely on historical loss data.

Another innovative approach is insurance that rewards
municipal resilience building through premium
reductions for residents. For example, Avalon, NJ, a
small city in the U.S., has adopted extensive resilience
measures resulting in tangible insurance savings for
residents.'®’

Other non-conventional insurance solutions could

be geared to shaping individual behaviours. Resilient
reinstatement policies, for example, would encourage
urban property owners to invest in upgrading resilience
following a loss. This may well cost more in the short
term but is likely to offer better value to the policyholder
over the long term through reduced future claims

and lower premiums. With existing short-term (12
months) insurance contracts, there is little incentive

for policyholders to choose the resilient reinstatement
option. Multi-year insurance policies tied to the property,
rather than one-year insurance policies tied to the
property owner, might be a solution.'®> More generally,

150 Edwards 2013.

151  Allianz 2014.

152 The Geneva Association 2019
153 Gatzert and Kosub 2017.

154 Ceres 2013.

155 SCOR 2019.

156 IDF 2020.

157 Singer 2019.

158 Swiss Re 2017.

159 1AIS/AlI 2018.

160 See Sarmiento 2020 for a comprehensive examination of potential risk transfer options for precarious and marginal urban communities to protect
themselves from future damages and losses from socio-natural hazards and disasters at the individual and community levels.

161 Martucci 2020.

162  University of Cambridge Institute for Sustainability Leadership (CISL) 2016.
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by fostering resilience, more urban assets are likely
to become insurable, which would help the insurance
industry’s credentials as society’s risk manager.®3 164

Other non-conventional insurance
solutions could be geared to shaping
individual behaviours. Resilient
reinstatement policies, for example,
would encourage urban property
owners to invest in upgrading resilience
following a loss.

4. Address barriers preventing cities from engaging
with insurers

First, there are cultural and institutional barriers between
cities and insurers that need to be overcome. The public
sector mainly self-insures the risks it faces. The notion

of transferring risks to third parties such as professional
insurance carriers is not yet developed, especially among
local authorities. Also, municipal departments frequently
work in isolation with no integrated approach to risk
management across health, finance, environment,
housing, planning, construction and security departments,
for example. This fragmentation hinders overall risk
awareness and presents insurers with major practical
barriers to interacting with municipalities.'®®

Second, especially in developing world municipalities,
there is a lack of knowledge about risk management,
let alone risk transfer. Therefore, insurers need to raise
their game and provide more clarity about available
insurance products in terms of coverages and pricing
approaches. The latter is particularly important as
governments face complex budgeting procedures and
constraints, and, at the same time, need to plan for
emergency responses to disasters.'®®

Third, tendering processes in the public sector are a

major obstacle to developing long-term collaborative
relationships with insurers. This ‘cost‘ needs to be weighed
against the benefits of tendering such as transparency,
equal access to information and fairness.®

The notion of transferring risks to
professional insurance carriers must
be developed in the public sector,
insurers need to provide more
clarity about products in terms of
coverage and pricing, and long-term
collaborative relationships between
insurers and the public sector need
to be forged.

163 Surminski 2017.

164 More conventional approaches to offering insurance-based incentives for green construction are already well established. See The Geneva

Association 2018. Author: Maryam Golnaraghi.
165 Lloyd’s 2020.
166 Ibid.
167 Ibid.
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By 2050, more than two thirds of the world's population is projected to live in cities.
Urbanisation is associated with fundamental socio-economic changes that present formidable

challenges to socio-economic resilience and have significant risk management and insurance

implications. This report explores the link between urbanisation and the dynamics of risk
landscapes and examines insurers’ potential contribution to mitigating emerging vulnerabilities.




