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Foreword
The fourth edition of the United Nations Global
Assessment Report on Disaster Risk Reduction is
being issued at a pivotal moment for the future
of development.
In 2015, the global community is aiming to adopt
an ambitious set of sustainable development
goals and a meaningful, universal agreement on
climate change. Disaster risk reduction can play
an important role in advancing these agendas
through its close links with poverty reduction,
sustainable growth and shared prosperity.
As we prepare for the third World Conference on
Disaster Risk Reduction in Sendai, Japan, it is crucial to understand and act upon the messages
of this report. Many countries continue to face
large potential losses from disasters – especially

those which can least afford to invest in future
resilience. Global models suggest that the risk of
economic losses is rising as a result of the rapidly
increasing value of the assets that are exposed to
major hazards. In addition, a large proportion of
losses continue to be associated with small and
recurring disaster events that severely damage
critical public infrastructure, housing and production – key pillars of growth and development
in low and middle-income countries.
Governments, civil society and the private sector have the opportunity and obligation to work
together to commit to a safer future. A more
inclusive and ambitious framework for disaster
risk reduction is crucial to our efforts to build a
better world for all. Together, let us ensure that
development is resilient and sustainable.

Ban Ki-moon
Secretary-General of the United Nations
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Most disasters that could happen have not
happened yet.
Economic losses from disasters such as earthquakes, tsunamis, cyclones and flooding are
now reaching an average of US$250 billion to US$300 billion each year. Future losses
(expected annual losses) are now estimated at US$314 billion in the built environment
alone. This is the amount that countries should set aside each year to cover future
disaster losses. ( → Chapter 3 )

The mortality and economic loss associated with extensive risks (minor but recurrent
disaster risks) in low and middle-income countries are trending up. In the last decade,
losses due to extensive risk in 85 countries and territories were equivalent to a total of
US$94 billion. ( → Chapter 4 )
Extensive risks are responsible for most disaster morbidity and displacement, and
represent an ongoing erosion of development assets, such as houses, schools, health
facilities, roads and local infrastructure. However, the cost of extensive risk is not
visible and tends to be underestimated, as it is usually absorbed by low-income
households and communities and small businesses.

For small island developing states (SIDS), future disaster losses represent an
existential threat. For example, compared to Europe and Central Asia, SIDS are
expected to lose on average 20 times more of their capital stock each year in disasters.
The expected annual losses in SIDS are equivalent to almost 20 per cent of their total
social expenditure, compared to only 1.19 per cent in North America and less than 1 per
cent in Europe and Central Asia. ( → Chapter 3 )

Countries face a financing gap if they do not have the resources to buffer against
infrequent but severe disaster losses. Many countries, including Algeria, Chile, Indonesia,
Iran, Madagascar, Pakistan, Peru and many SIDS, would not pass a stress test of their
fiscal resilience to a 1-in-100-year loss. Their limited ability to recover quickly may
increase indirect disaster losses significantly. ( → Chapter 5 )
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Between 1980 and 2012, 42 million life years were lost in internationally reported
disasters each year. (The concept of “human life years” provides a better representation of
disaster impact, as it provides a metric describing the time required to produce economic
development and social progress.)
Over 80 per cent of the total life years lost in disasters are spread across low and
middle-income countries, representing a serious setback to social and economic
development comparable to diseases such as tuberculosis. ( → Part I )

If this risk were shared equally amongst the world’s population, it would be equivalent
to an annual loss of almost US$70 for each individual person of working age, or
two months’ income for people living below the poverty line: an existential risk
for people already struggling for survival on a daily basis.
It also represents a significant opportunity cost for development, as these
resources could be used to make investments in infrastructure, social protection,
public health and public education. ( → Chapter 3 )

Expressed as a proportion of social expenditure, expected annual losses in low-income
countries are five times higher than in high-income countries. The countries with the
greatest need to invest in social development are those most challenged by
disaster risk. ( → Chapter 3 )

This is a problem not only for low-income countries, but for middle-income countries
like Jamaica and the Philippines and for high-income countries like Greece. Although
countries like Jamaica and Greece have far lower relative risk compared to the Philippines,
the overall impact on future development will be very similar. While economic
growth will be mainly undermined in Greece, the challenge facing the Philippines is one
of social development. ( → Chapter 5 )

GAR at a Glance

Sustainable development cannot be
achieved unless disaster risk is reduced.
v

Climate change will increase expected future
losses.
Through changing temperatures, precipitation and sea levels, amongst other factors,
global climate change is already modifying hazard levels and exacerbating
disaster risks.
By 2050, it is estimated that 40 per cent of the global population will be living in
river basins that experience severe water stress, particularly in Africa and Asia.
In the Caribbean basin, climate change will contribute an additional US$1.4bn to the
expected annual losses from cyclone wind damage alone. ( → Chapter 3 )

The ecological footprint from the unsustainable overconsumption of energy and
natural capital now exceeds the planet’s biocapacity by nearly 50 per cent. Coastal
wetlands declined by 52 per cent between the 1980s and early 2000s. Other critical
regulatory ecosystems such as mangrove forests and coral reefs are also degrading at a
rapid pace. ( → Chapter 12 )

The effects of climate change are not evenly distributed, however. It will affect
different countries in different ways. For example, the risk from wind damage would
double in Anguilla and increase fivefold in Trinidad and Tobago. In contrast, Mexico would
actually see a reduction in its risk.
Although “climate change is very likely to have an overall negative effect on yields of
major cereal crops across Africa” (IPCC), strong regional variability in the degree of yield
reduction is anticipated.
Losses in maize production from a 1-in-25-year drought in Malawi could be 23 per cent
higher in the years 2016 to 2035 than they were from 1981 to 2010. Given that agriculture
contributes 30 per cent to Malawi’s GDP, this could push the country over a resilience
threshold in terms of the national economy as well as poverty. However, in the
Rift Valley in Kenya and in Niger, where agriculture generates 30 and 38 per cent of GDP
(respectively), the losses would actually decline in the same climate change scenario.
( → Chapter 3 )
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Growing global inequality, increasing hazard exposure, rapid urbanization and the
overconsumption of energy and natural capital now threaten to drive risk to dangerous
and unpredictable levels with systemic global impacts.

The richest 2 per cent of the world’s adult population now own over 50 per cent of global
wealth, whereas the bottom 50 per cent own less than 1 per cent of global wealth. An
increasing concentration of wealth, accompanied by depressed real wages and cuts
in spending on social welfare and safety nets, is expected to lead to growing risk
inequality across territories and social groups. ( → Chapter 9 )

Sectors and territories without comparative advantages for economic development
face increasing risks due to low levels of investment in risk-reducing
infrastructure, an absence of social and environmental protection, and rural and
urban poverty. In many low and middle-income countries, urban development is
characterized by highly unequal access to urban space, infrastructure, services and
security. ( → Chapter 11 )

Socially segregated urban development in turn generates new patterns of

disaster risk. Low-income households are often forced to occupy hazard-exposed areas
with low land values, deficient or non-existent infrastructure and social protection, and
high levels of environmental degradation.

Growing risk inequality
vii

The continuous “mispricing of risk” threatens
our future
As the economy becomes more global, investment tends to flow to locations that
offer comparative advantages, including low labour costs, access to export markets,
infrastructure and stability. Investment decisions rarely take into account the
level of hazard in those locations, and opportunities for short-term profits
continue to outweigh concerns about future sustainability.
As a consequence, large volumes of capital continue to flow into hazard-prone
areas, leading to significant increases in the value of exposed economic assets.
( → Chapter 10 )

Over the last 10 years, there has been significant progress in strengthening disaster
preparedness, response and early warning capacities and in reducing specific risks,
according to the HFA Monitor. However, progress has been limited in most
countries when it comes to managing the underlying risks. ( → Part II )

The continuous mispricing of risk means that consequences are rarely attributed to
the decisions that generate the risks. This lack of attribution and accountability creates
perverse incentives for continued risk-generating behaviour, as those who gain
from risk rarely bear the costs.
As such, new risks have been generated and accumulated

risks have been reduced.

faster than existing

( → Chapter 10 )

An enormous volume of capital is expected to flow into urban development in the coming
decades, particularly in South Asia and sub-Saharan Africa. Some 60 per cent of the
area expected to be urbanized by 2030 remains to be built. Much of the growth will
occur in countries with weak capacities to ensure risk-sensitive urban development.
( → Chapter 11 )
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Managing risk, rather than managing disasters as indicators of unmanaged
risk, now has to become inherent to the art of development; not an add-on to
development, but a set of practices embedded in its very DNA. Managing the risks inherent
in social and economic activity requires a combination of three approaches: (→ Chapter 13 )
prospective risk management, which aims to avoid the accumulation of new risks;
2. corrective risk management, which seeks to reduce existing risks;
3. compensatory risk management to support the resilience of individuals and
1.

societies in the face of residual risk that cannot be effectively reduced.

Global average annual loss is estimated to increase up to US$415 billion by 2030
due to investment requirements in urban infrastructure alone. However, this growth in
expected losses is not inevitable, as annual investments of US$6 billion in appropriate
disaster risk management strategies could generate benefits in terms of risk reduction of
US$360 billion. This is equivalent to an annual reduction of new and additional expected
losses by more than 20 per cent.

Such an annual investment in disaster risk reduction represents only 0.1 per cent
of the US$6 trillion per year that will have to be invested in infrastructure over the
next 15 years. But for many countries, that small additional investment could make
a crucial difference in achieving the national and international goals of ending
poverty, improving health and education, and ensuring sustainable and equitable growth.
( → Chapter 13 )

Managing risks rather than managing
disasters — Disaster risk reduction
needs to be reinterpreted.
ix

Contents
Foreword

iii

GAR at a Glance

iv

Preface

x

xiii

Chapter 1

Introduction: A history of violence

023

Part I

Unfinished business

039

Chapter 2

Reducing disaster losses: A partial success		

043

Chapter 3

The global riskscape

053

Chapter 4

Extensive risk

089

Chapter 5

Resilience challenged

		

099

Part II

Inside disaster risk management

Chapter 6

Disaster risk governance

117

Chapter 7

A culture of prevention and resilience?

131

Chapter 8

Managing disasters

153

Part III Enter the void

113

177

Chapter 9

Risk inequality		

183

Chapter 10

For a few dollars more: The increasing hazard exposure of
economic assets

199

Chapter 11

Segregated urban disaster risk

213

Chapter 12

Welcome to the Anthropocene: Overconsumption and biocapacity

229

Chapter 13

Conclusion: Making development
sustainable
Glossary
Acronyms
Acknowledgements
References
Index

247

cclxviii
cclxx
cclxxii
cclxxxi
cccviii
xi

The Global Assessment Report (GAR) brand iconography is based on an image of
a person holding an inverted umbrella. The inverted “A” in the GAR 2015 logo is a
resonance of this motif.
The person holding an inverted umbrella is about seeing something from a new
perspective, a call for creative responsiveness to change. A simple, ubiquitous tool,
proposed in a new way... the grandest breakthroughs often come from such humble
beginnings.
The image represents acting to overturn a legacy of apathy and ignorance. It points to
a way beyond conducting business as usual. GAR 2015 provides clear and actionable
information about the risks and rewards of disaster risk reduction, as well as a wealth
of information about how we unwittingly generate, and exacerbate, risks.
The icon also represents the key message of GAR 2015: “Making Development
Sustainable”. This is nowhere more evident than in the power that each of us has to
work together to make our societies more resilient, to reduce disaster risks and enable
responsible the use of resources. Raindrops, one at a time, may seem insignificant,
but given a platform to become pooled resources, they can quickly become a powerful
force for good.
Thus, the inverted umbrella is an icon of positive empowerment, advocating disaster
risk management as an opportunity rather than a cost, and as something which makes
human and planetary well-being possible.
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Preface
The 2015 Global Assessment Report on Disaster Risk Reduction (GAR15), Making Development
Sustainable: The Future of Disaster Risk Management, is the fourth in the series coordinated by
the United Nations Office for Disaster Risk Reduction (UNISDR) in the context of the Hyogo Framework for Action 2005-2015: Building the Resilience
of Nations and Communities to Disasters (HFA).
The HFA is an international framework adopted
by 168 UN member States in Kobe, Japan in January 2005 to achieve an expected outcome of:

inequality are addressed, disaster risk will continue to rise. At the same time, disaster losses
aggravate the depth and breadth of poverty and
undermine any progress towards poverty reduction and sustainable development. GAR09 made
the case for action to address the underlying
risk drivers through aligning the efforts pursued
under the disaster risk reduction, climate change
and poverty reduction agendas.

Every biennium governments have self-assessed
their progress towards the achievement of this
outcome using the online HFA Monitor. In 2007
UNISDR published Disaster Risk Reduction: Global
Review 2007, which assessed progress in the first
two years of the HFA. Shortly afterwards, work
began on the first edition in the GAR series, which
has compiled and analysed data and information
on disaster risk patterns and trends, government
self-assessments of progress, and critical challenges to disaster risk reduction since 2009.

The findings of GAR09 flowed into GAR11,
Revealing Risk, Redefining Development, where
the focus shifted to identifying effective public policies to address the disaster risk–poverty
nexus. GAR11 analysed the political and economic imperatives and constraints for increased
public investment in disaster risk reduction.
Using innovative hybrid probabilistic risk models, GAR11 produced risk profiles for a number of
countries in order to demonstrate how a risk-layered approach to managing disaster risks could
maximize benefits while reducing costs. GAR11
also built on the recommendations of GAR09,
highlighting opportunities to integrate disaster
risk reduction into existing development instruments and mechanisms in the urban, environmental, social and economic sectors.

GAR09, Risk and Poverty in a Changing Climate,
provided evidence that disaster risk is disproportionately concentrated in lower-income countries with weak governance. Within countries,
it showed how underlying drivers such as badly
planned and managed urban development, vulnerable rural livelihoods, environmental degradation, poverty and inequality further generate
and accumulate disaster risk in low-income communities and households. GAR09 highlighted that
the relationship between disaster risk and poverty is bidirectional. Unless poverty and underlying

In GAR13, From Shared Risk to Shared Value: The
Business Case for Disaster Risk Reduction, the
focus shifted once again, this time from public policies and investment to the largely unexplored nexus between private investment and
disaster risk. In most economies, public investment represents only 15-30 per cent of total capital formation. How disaster risk is addressed in
the other 70-85 per cent of capital investment is
therefore critical. GAR13 showed how businesses can invest in managing their disaster risks to
reduce the costs and interruptions represented

The substantial reduction of disaster losses, in
lives and in the social, economic and environmental assets of communities and societies.

xiii

by disaster losses and impacts, and how they
can enhance performance and reputation by
minimizing uncertainty and unpredictability.
By underlining the interdependence of the public and private sectors, the report demonstrated
why effectively managing disaster risks in both
sectors is critical to competitiveness, sustainability and resilience, and why it is necessary to
adopt a broader approach to value creation that
also addresses the underlying drivers of risk.
Each GAR produced detailed sets of recommendations. While these were specific to the
theme of each report, they can be summarized
as two mutually supportive streams, brought
into increasing focus as they flowed through the
three reports: (1) address the underlying drivers
of disaster risk to avoid risk generation and accumulation, and (2) strengthen the governance of
disaster risk in order to be able to do so.
GAR15 focuses on the second of these streams
and presents the case for a broad reinterpretation of disaster risk reduction. As the HFA
draws to a close, GAR15 questions whether the
way in which disaster risk reduction has been
approached under the HFA is really fit for purpose in a world now threatened by catastrophic
increases in disaster risk.
In Part I of GAR15, new evidence on contemporary patterns and trends in disaster risk is presented in order to assess the extent to which the
expected outcome of the HFA has been achieved.
Parts II and III examine whether the way disaster
risk reduction has been approached is appropriate to address an increasingly accelerated generation and accumulation of disaster risks. The
concluding chapter shows why the focus of disaster risk reduction needs to move from managing
disasters to managing risks if it is to contribute to
making development sustainable.
Disaster risk still on the rise
GAR15 comes at a critical time for disaster risk
xiv
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reduction. The expected outcome of the HFA has
only been partially achieved. Twenty-five years
after UN Member States adopted the International Decade for Natural Disaster Reduction (IDNDR)
and ten years after the adoption of the HFA, global disaster risk has not been reduced significantly. While improvements in disaster management
have led to dramatic reductions in mortality in
some countries, economic losses are now reaching an average of US$250 billion to US$300 billion
each year.
More critically, both the mortality and economic loss associated with extensive risks in low and
middle-income countries are trending up. Internationally, extensive risk is a largely invisible risk
layer. Nevertheless, it is a central concern for the
low-income households and small businesses
that depend on public infrastructure and for the
local governments that provide it.
Presented using a different metric, around 42
million human life years are lost in internationally reported disasters each year, a setback to
development comparable to diseases such as
tuberculosis. Disaster risk continues to be disproportionately concentrated in low and middle-income countries, in particular in small island
developing states (SIDS), and is being magnified
by climate change.
Meanwhile, the average annual losses (AAL) from
earthquakes, tsunamis, tropical cyclones and river flooding are now estimated at US$314 billion in
the built environment alone. The AAL is an accumulating contingent liability and represents the
amount that countries should be setting aside
each year to cover future disaster losses.
Protecting development against itself
Since the HFA was adopted, there has been an
exponential increase in political commitment
to disaster risk reduction, in the development
of institutional and legislative arrangements,
in improvements in preparedness and early

warning, in the production of risk information
and in the formulation of policies and strategies
at all levels. From that perspective the HFA has
undoubtedly been a success.
While the HFA gave detailed guidance on managing underlying risk, most countries have understood and practised disaster risk reduction as the
management of disasters. The latter approach
includes appropriate and effective actions to
strengthen disaster preparedness and early
warning, and to reduce disaster impacts through
appropriate response. But while this approach is
appropriate to manage disasters, it has proved
unfit for purpose to manage the underlying risks.
Given that these risks are generated inside development, addressing them requires actions such
as reducing poverty, planning and managing cities appropriately and protecting and restoring
ecosystems. This is the area where most countries have made least progress during the HFA.
Cases where disaster risk considerations are fully factored into social and economic investments
or where risk knowledge is integrated into development plans and practice are still the exception.
As such, and despite notable improvements in
disaster management, new risks have been generated and accumulated faster than existing risks
have been reduced.

overconsumption of natural capital, social
inequality, as well as the generation and accumulation of disaster risk. GAR15 highlights four
interlinked global drivers that, if left unmanaged,
are likely to lead to dangerous increases in risk.
Increasingly globalized disaster risks
Investment decisions rarely take hazard exposure into account, or otherwise they excessively discount disaster risk due to the potential for
short-term returns. As competition increases,
large flows of investment may continue to flow
into hazard-exposed areas, leading to further
increases in intensive risk. These risks become
increasingly systemic as both risk drivers and
disaster impacts ripple through global supply
chains and spill over from one sector to another.
Growing risk inequality
Social and economic inequality is likely to continue to increase, and with it disaster risk for
those countries, communities, households and
businesses that have only limited opportunities
to manage their risks and strengthen their resilience. The geography of risk inequality expresses
itself at all scales: between regions and countries,
within countries and inside cities and localities.

This approach reflects an interpretation of
disasters as external threats and shocks. As a
result, the policy goal of disaster risk reduction
has been interpreted as the protection of social
and economic development from those externalities. The expected outcome of the HFA has
not been achieved because, on the contrary,
disasters are socially constructed inside development. Development cannot be protected
from itself, and until development itself is transformed, disaster risk will continue to increase.

Segregated cities
Disaster risk is increasingly concentrated in hazard-exposed cities. However, within cities, particularly in low and middle-income countries,
urban space is structured in a way that accentuates risk inequality. Globally, the population living in informal settlements continues to grow in
absolute terms. Disaster risk is thus amplified
as low-income households are forced to occupy
hazard-exposed areas with low land values, deficient or non-existent infrastructure, an absence
of social protection and high levels of environmental degradation.

Economic growth, overconsumption and inequality
In its pursuit of economic growth, the current development paradigm generates an

Consumption surpassing biocapacity
The overconsumption of energy, water and other resources arising from economic growth has
xv

now surpassed the biocapacity of the planet,
breaching the limits of critical planetary systems
and threatening human survival. Many ecosystems that provide vital protective and provisioning services are being degraded beyond the
point of recovery, while changes in temperature,
precipitation, sea level and other factors due to
global climate change are modifying hazard patterns and magnifying disaster risks. These risks
are unequally distributed, as sectors and territories with high levels of income live beyond their
means, consuming environmental resources and
exporting risks to and importing them from other areas.
Disaster risk reduction at a crossroads
In 2015, three mutually supportive intergovernmental processes will come to a conclusion. In
March 2015, at the Third World Conference on
Disaster Risk Reduction in Sendai, Japan, UN
Member States are expected to adopt a successor
framework to the HFA. This new framework will
guide how countries should achieve the policy
goal of disaster risk reduction in the coming years.
The main outcome of the 2012 Rio+20 Conference was the agreement by Member States to
launch a process to develop a set of Sustainable
Development Goals (SDGs) by September 2015,
which will build upon the Millennium Development Goals (MDGs) and converge into the post2015 development agenda.
The Conference of the Parties (COP 21) to the
1992 United Nations Framework Convention on
Climate Change (UNFCCC) and the 11th session of
the Meeting of the Parties (CMP 11) to the 1997
Kyoto Protocol will be held in Paris in December 2015, with the objective of reaching a legally binding and universal agreement on climate
change among all countries.
These three processes are closely interrelated. Growing disaster risks, climate change as
well as poverty and inequality are all indicators
xvi
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of unsustainability. At the same time, increasing
disaster loss and impacts, magnified by climate
change, will undermine the capacity of many low
and middle-income countries, particularly small
island developing states (SIDS), to make the capital investments and social expenditures necessary to achieve the SDGs.
In this context, disaster risk reduction is at a crossroads: It can continue to focus on managing an
increasing number of disasters or it can shift the
focus to managing the underlying risks in a way
that facilitates sustainable development.
Making development sustainable
If an accelerated increase in disaster risk is to
be avoided, there is a growing consensus that
the development drivers of risk, such as climate
change, the overconsumption of natural capital,
poverty and inequality will have to be addressed.
Implicit values with regard to social and economic development do seem to be changing, challenging and overturning deep-rooted assumptions
about economic growth, social well-being and
disaster risk. The understanding that beyond
a given threshold social progress and human
development are not dependent on unlimited
economic growth and increasing energy consumption is now increasingly well accepted and
is informing the global discussion on sustainable
development.
The private sector, citizens and cities have generated increasing momentum to transform development practices in renewable energy, water
and waste management, natural resource management, green building and infrastructure, and
sustainable agriculture. These development
transformations contribute to reducing disaster risks: for example, moving to a low-carbon
economy reduces the risk of catastrophic climate
change; protecting and restoring regulatory ecosystems can mitigate a variety of hazards; and
risk-sensitive agriculture can strengthen food
security. All editions of the GAR have consistently

identified and highlighted transformative development practices with co-benefits for disaster
risk reduction.
Managing disaster risks inside development
GAR15 consolidates and builds on those recommendations by highlighting not only how such
transformative practices are essential to reduce
risks, but also how an effective management of
risks inside development can play a critical role in
making development sustainable and in achieving the outcomes of all three of the new international frameworks under negotiation in 2015.
Managing the risks inherent in social and economic activity, rather than mainstreaming disaster risk management to protect against external
threats, is very different to the current approach
to disaster risk reduction. It implies that managing risk, rather than managing disasters as indicators of unmanaged risk, now has to become
inherent to the art of development; not an addon to development, but a set of practices embedded in its very DNA. Without effective disaster risk
management, sustainable development will not
be sustainable and the SDGs will not be achieved.
Investing in disaster risk reduction is thus a precondition for developing sustainably in a changing climate. It is a precondition that can be
achieved and that makes good financial sense.
Global annual investments of only US$6billion
in appropriate disaster risk management strategies can generate benefits of US$360 billion or
an equivalent of more than 20 per cent reduction in new and additional expected annual
losses.i
Such an annual investment in disaster risk reduction represents only around 0.1 per cent of the
US$6 trillion per year that will have to be invested in infrastructure over the next 15 years. But
for many countries that small additional investment could make the crucial difference in achieving national and international goals of ending

poverty, improving health and education, and
ensuring sustainable and equitable growth.
The key message of GAR15, therefore, is that an
appropriate set of mutually supportive strategies
for disaster risk management that weave and
flow through development decisions is critical to
the success of all three international frameworks
currently under discussion. Without the effective
management of disaster risks, sustainable development will, in fact, not be sustainable.
The future of disaster risk management
As disaster risk has increased rapidly during the
HFA, disaster risk management itself is rapidly
evolving. New stakeholders, including city governments, businesses and the financial sector are
driving change. Innovations in areas as diverse
as risk governance, risk knowledge, cost-benefit
analysis and accountability are challenging old
assumptions and creating new opportunities.
Rather than a programme or framework for
action, GAR15 presents a discussion on the future
of disaster risk management that recognizes
ongoing innovation. Its purpose is to stimulate
further reflection, debate and improved practice as countries begin to address the challenges posed by the new international agreements on
disaster risk reduction, climate change and sustainable development in 2015 and beyond.
Reforming the governance of disaster risk
Countries will continue to require a dedicated
and specialized disaster management sector to
prepare for and respond to disasters, emergencies and other incidents, including maritime, aviation, industrial and environmental accidents. To
the extent that risks continue to grow, there will
be more rather than less demand for such a sector.
However, disaster and climate risks in development need to be approached not just through a
specialized and stand-alone sector, but rather
through strengthened governance arrangements
xvii

in sectors and territories to ensure a low discounting of future risk as well as transparency
and accountability as risks are generated, transferred and retained.
This requires a combination of prospective risk
management to ensure that risks are appropriately managed in new investment, corrective risk
management to reduce the risk present in existing capital stock, and compensatory risk management to strengthen resilience at all levels.
From risk information to risk knowledge
Managing risks in this way requires greater risk
awareness and knowledge. The social production of risk information itself needs to be transformed, with a shift in focus from the production
of risk information per se towards information
that is understandable and actionable by different kinds of users: in other words, risk knowledge.
A change in perspective in the production of risk
information is also required: from measuring risk
as an objective externality that can be reduced
towards understanding risk as both an opportunity
and a threat, and towards improved identification
and estimation of the causes and consequences of
risk generation and accumulation.
An increasing sensitivity to extensive risk is particularly important. Because of its pervasiveness,
this form of risk relates directly to the day-to-day
concerns of households, communities, small
businesses and local governments, and therefore
it can stimulate and leverage social demand for
disaster risk reduction. At the same time, precisely because it is a risk layer that internalizes social,
economic and environmental vulnerability, it can
be managed effectively through an appropriate
combination of prospective, corrective and compensatory disaster risk management practices.
Assessing the costs and benefits
Disaster risk management always weighs risk
against opportunity and future threats against
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current needs. As such, the costs and benefits of
disaster risk management need to become fully encoded into public and private investment
at all levels, into the financial system and into
the design of risk-sharing and social protection
mechanisms.
At present, cost-benefit analyses are usually limited to the avoided replacement costs of damaged
buildings or infrastructure versus the additional
costs of reducing the relevant risks. This analysis
needs to be expanded to highlight the trade-offs
implicit in each decision, including the downstream benefits and avoided costs in terms of
reduced poverty and inequality, environmental
sustainability, economic development and social
progress as well as a clear identification of who
retains the risks, who bears the costs and who
reaps the benefits.
Such a broader approach to cost-benefit analysis can increase the visibility and attractiveness
of investments in disaster risk management by
stressing their positive development benefits
rather than the avoided costs and losses alone. If
encoded into the financial system, it can help to
identify the potential risks inherent in asset and
loan portfolios, in credit and debt ratings and in
forecasts and analyses, thus defusing the dangerous link between global financial flows and
investments that increase disaster risk.
This approach may also provide a rationale to
encourage the expansion of risk financing and
social protection measures to low-income households, small businesses and local governments.
Becoming accountable
It will only be possible to encode the full costs
and benefits of disaster risk management into
investment decisions, the financial sector and
risk-sharing mechanisms if those responsible can
be held to account for their decisions. If societies become more sensitive to both the causes and
consequences of disaster risk, responsibility for

the subsequent losses and impacts will become a
societal issue that can be subjected to social discourse and negotiation.
This can lead to enhanced accountability not only
for realized disaster loss and impacts, but also for
the generation and accumulation of future risks,
through a combination of social demand, appropriate normative frameworks, voluntary standards
and enhanced monitoring of progress against
explicit and transparent benchmarks and targets.
A transformational force
As these and other innovations start to challenge
the way disaster risk has been managed up to
now, disaster risk reduction has the potential to
become a truly transformational force.
The reduction of poverty, the improvement of
health and education for all, the achievement of
sustainable and equitable economic growth and
the protection of the health of the planet now
depend on the management of disaster risks in
the day-to-day decisions of governments, companies, investors, civil society organizations,
households and individuals. Strengthened disaster risk reduction is essential to make development sustainable.
Key features of GAR15
GAR15 is addressed to all those committed to sustainable development, reducing disaster risk and
addressing climate change. The report contains a
number of new features and enhanced content.
Disasters measured in human life years
In this edition, the concept of human life years
is introduced as an alternative representation
of disaster impact, as it provides a metric that
describes the time required to produce economic development and social progress; time which is
lost in disasters. The loss of human life years, be it
through disasters, disease or accidents, is therefore a way of measuring setbacks to development
that goes beyond conventional metrics such as

mortality and economic loss. This metric brings
the real scale of disaster loss into clear focus, and
its use as a common currency allows comparisons with other development challenges.
Globally comparable risk metrics
The mapping and understanding of the global risk landscape has been greatly enhanced by
the latest iteration of the GAR Global Risk Assessment. This now estimates the risks associated
with earthquakes, tropical cyclone winds and
storm surges, tsunamis and riverine flooding for
all countries of the world. In addition, the risks
associated with volcanic ash in the Asia-Pacific
region, drought in various countries in sub-Saharan Africa and climate change in a number of
countries have been calculated. Using the same
methodology, arithmetic and exposure model to calculate risk probabilistically for all hazards enables risk levels to be compared between
countries and regions, across hazard types and
with development metrics such as capital investment and social expenditure.ii
Volcanic hazard and risk
A major scientific review of volcanic hazard and
risk has been produced for the GAR by leading
national and international scientific institutions.
For the first time, GAR15 includes a dedicated
section on volcanic hazard and risk, which summarizes selected findings from this review.
Increased coverage of data on extensive risk
One of the principle contributions of the GAR
series has been to reveal extensive risk through
a pioneering approach in which countries are
empowered to record their disaster losses systematically at all levels. The evidence base on
extensive risk presented in GAR15 represents
another significant step towards a global understanding of this risk layer. GAR15 now presents
systematic and comparable disaster loss data
from 85 countries and territories, compared to 56
countries and territories in 2013, 22 in 2011 and
only 13 in 2009.iii
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Measuring financial resilience
The availability of comparable global disaster
risk metrics has enabled initial estimates of the
financial resilience of governments. Countries
have been stress-tested to see if they would be
resilient to a 1-in-100-year disaster loss, and their
resource gaps have been estimated. In addition,
GAR15 updates the findings originally presented
in GAR09 on how disaster losses challenge development over the medium term, particularly in
countries with small and vulnerable economies.
A peer-reviewed assessment of progress
Previous editions of the GAR have analysed the
results of government self-assessments of progress prepared using the HFA Monitor. The fourth
cycle of the HFA Monitor (2013-15) was still in
progress when GAR15 was produced, and an
insufficient number of progress reports had been
completed to enable a global analysis. In GAR15,
progress has been reviewed on the basis of a
broad, peer-reviewed assessment across the different Priorities for Action specified in the HFA,
which complements the results from previous
HFA monitoring cycles. The 22 core indicators
of the HFA were divided into thirteen research
areas, plus an additional four areas identified for
elements of the HFA that were not explicitly measured by the core indicators. The progress assessments were coordinated by organizations of the
United Nations system, the World Bank, the OECD
and other institutions with specific expertise in
each sector. Following an open call for papers,
more than 200 input papers were received and a
peer-reviewed background paper was prepared
for each research area.
The future of disaster risk management
In partnership with UNDP and with leading academic institutions in Africa, Asia and the Americas, an innovative seminar programme on The
Future of Disaster Risk Management brought
together over 100 researchers and practitioners between April 2013 and October 2014. This
collective reflection on and identification and
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construction of the challenges currently facing
disaster risk reduction has informed the objectives and structure of GAR15, especially its findings and recommendations.iv
How to use GAR15
GAR15 is structured around a set of contributed
and commissioned background papers as well as
risk and disaster data. For this edition of the GAR,
more in-depth research and case studies have
been developed than ever before. All this material and data is available on the interactive web version of GAR15 at www.preventionweb.net/gar15.
The print version of GAR15 is available in all six
UN languages (Arabic, Chinese, English, French,
Russian and Spanish). The main report includes
augmented reality features: enhanced content
that provides tablet and smartphone users with
access to additional digital information, such as
dynamic maps, videos, photos and case studies.
The Pocket GAR provides the main evidence and
messages of the report in a short and easy-toread format.
The risk and loss data produced for GAR15 is
available on a new interactive data platform on
PreventionWeb as well as Tangible Earth, the
world’s first interactive digital globe, and the
GAR for Tangible Earth (GfT), a fully interactive
stand-alone application for tablet and smartphone users.

Notes
i Depending on the benefit-cost ratio (BCR) and discount rate applied.
ii For more information on the global risk assessment methodology and results, see Annex 1.
iii For more information on the loss databases and extensive risk
analysis, see Annex 2.
iv For a summary of all inputs and discussions in the meeting series, see Annex 4.

Introduction:
A history of violence

1.1

				
Dis-astrum and kata-strophe

Disasters have been interpreted as threatening
development from the outside. As a result, disaster risk generation within development has
not been addressed effectively.
In the early morning hours of 26 December 2004, a
9.1 magnitude earthquake, the third largest ever
registered on a seismograph, occurred between
the island of Simeulue and mainland Indonesia.1
The earthquake triggered massive tsunamis that
impacted the coast of Sumatra as well as most of
the countries that border the Indian Ocean. The
violence of their impact was such that an estimated 230,000 people died in 14 countries, particularly in Indonesia, Sri Lanka, Thailand and India,
but also as far away as Somalia.
Devastating tsunamis have occurred throughout
history. The word tsunami is Japanese, formed
by the combination of tsu (= harbour) and nami
(= waves). The most destructive tsunami in Japanese history took place on 15 June 1896, killing

Figure 1.1 Devastating earthquake and tsunami in Messina, 1908
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around 22,000 people. 2 Triggered by an earthquake off the Sanriku coast, the waves reached
a height of 40 metres, destroying everything in
their path.
The earthquakes and tsunamis that engulfed the
port of Callao in Peru in 1746 and Lisbon in 1755
captured the attention of Enlightenment thinkers such as Voltaire and Rousseau and provoked
speculation on the causes of disaster (UNISDR, 2011a). In the Indian Ocean, the eruption of
Krakatoa on 27 August 1883 led to massive tsunamis. On 28 December 1908, the Messina earthquake and tsunami in the Mediterranean killed
approximately 123,000 people in Sicily and Calabria and was considered the worst tsunamirelated disaster prior to the events in the Indian
Ocean in 2004 (Figure 1.1).

The coastal population of Simeulue and the
Andaman Islands largely escaped the impact of
the Indian Ocean tsunami in 2004. Understanding and responding to tsunamis was still deeply ingrained in their culture, prompting them to
evacuate to higher ground. But elsewhere the
tsunami caught local populations and foreign
tourists unaware and unprepared.
A tsunami early warning system, including education and preparedness on how to react after
an earthquake, could have enabled hundreds
of thousands of people to evacuate and survive the disaster. An operational tsunami warning system had existed in the Pacific Basin since
1949. 3 However, no such early warning system
had been developed in the Indian Ocean, and for

(Source: Miller, 1909.)
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most coastal populations living there in 2004, the
experience of responding to a tsunami had long
faded from living memory.
Eight months after the Indian Ocean tsunamis, a
very different history of violence unfolded on the
other side of the world. On 29 August 2005, Hurricane Katrina (Figure 1.2) hit coastal areas of the
States of Louisiana and Mississippi in the United States of America, killing 1,833 people and
causing an estimated US$125 billion in economic damage.4
Katrina was a large, strong but not exceptional Category 3 hurricane when it made landfall.
In fact, Hurricanes Andrew and Charley, which
impacted Florida in 1992 and 2004, respectively, and Hurricane Camille, which hit Mississippi
in 1969, involved higher wind speeds and, in the
case of the Florida storms, lower central pressure
than Katrina (NOAA, 2005). Moreover, unlike the
Indian Ocean tsunamis, Katrina could hardly be

Figure 1.2 		
Hurricane Katrina

considered unexpected. Hurricane early warning systems have existed in the Atlantic Basin
since the nineteenth century. Katrina occurred in
the middle of the Atlantic hurricane season and
made landfall in a region with a history of recurrent hurricane activity.
Similarly, the cascading disaster that unfolded
in New Orleans, where the levees that protected
the city from flooding were breached and utilities
and the transport network collapsed, should not
have come as a surprise. Much of the city of New
Orleans lay below sea level and was considered
a disaster risk hotspot. The Federal Emergency
Management Agency (FEMA) had already developed scenarios that modelled the consequences if the levees that protected the city were to fail.
On August 26th, three days before Katrina made
landfall, warnings were issued and the Governors of Louisiana and Mississippi declared states
of emergency (Moynihan, 2009). However, the
city, state and federal authorities failed to evacuate in a timely fashion around 100,000 out of
a total population of approximately 1.3 million
(Tierney, 2008).
When the Mayor of New Orleans finally gave the
evacuation order on the morning of August 28th,
twenty-four hours before the hurricane made
landfall, a significant share of the largely lowincome population that inhabited flood-exposed
areas of New Orleans did not have access to any
means to evacuate. The contingency plans for the
city assumed evacuation by automobile. No plans
had been made for those without cars, including
the elderly and disabled, or without the resources to procure transport and hotel rooms.
There are many reasons why the federal, state and
city authorities, faced with a predictable hazard
event and identified risks, failed to respond effectively and why so many people were left behind.
FEMA had been weakened as priority shifted from
physical hazards like hurricanes to other threats

(Source: NASA.5)
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in the wake of the World Trade Center attacks of
September 11, 2001. Emergency management
organizations at all levels were reportedly understaffed and under-resourced. But over and above
institutional weaknesses and administrative failures, the disaster unveiled a history of inequality
that configured the city’s vulnerability to the hurricane as well as the authorities’ response to it.
In some ways, that history seems to have continued unchanged in the recovery of New Orleans,
reproducing and rebuilding new vulnerabilities
(Box 1.1).
Superficially, the disasters associated with the
Indian Ocean tsunamis and Hurricane Katrina
appear to be different moments in a common
history of violent and destructive disasters: representations of overwhelming natural events
causing massive death and destruction. But
beneath the surface, the two disasters have very
different narratives.
In many ways the Indian Ocean disasters were a
representation of dis-astrum (Latin for “bad star”),
the impact of an infrequent and unexpected natural event of extraordinary magnitude outside of
human agency. In Timaeus, Plato commented:

survived. Now the stories as they are told have the
fashion of a legend, but the truth of them lies in the
shifting of the bodies in the heavens that recurs at
long intervals.”
In the case of such extreme hazards, the degree
of disaster risk is conditioned more by exposure than by vulnerability. In other words, all
those exposed to the tsunamis were at risk,
irrespective of their income, ethnicity or social
class (UNISDR, 2011a). The only possible disaster risk management strategies would have been
to reduce exposure through timely evacuation,
which in turn would have depended on the existence of reliable early warning systems and effective preparedness planning grounded in the
exposed communities, and then to compensate
for loss through insurance or other risk financing
instruments.
In contrast, the disaster in New Orleans represented a predictable and tragic kata-strophe
(Greek for “down-turn”), the tragic finish to a long
drama. While Hurricane Katrina was an intense
hurricane, it was the historically configured risk
in New Orleans, the vulnerability of those left
behind and the lack of effective actions to assist
them that conditioned the scale of the disaster.

“There have been many and diverse destructions
of mankind. We know this because we possess the
records of those who witnessed the events and
Box 1.1 Rebuilding social vulnerability in New Orleans

The failure of flood protection infrastructure, a failure to anticipate the disaster and a badly managed
response exacerbated and magnified the pre-existing conditions of social vulnerability and inequality in
New Orleans (Levitt and Whitaker, 2009; Tierney, 2006; Amnesty International, 2010; Masozera et al., 2007).
Subsequent to Hurricane Katrina, the reconstruction process, and within it the construction sector, have
been key drivers in the reproduction of inequality and social vulnerability (Jenkins et al., 2012). In 2011, six
years after the disaster, the average wage in New Orleans was 6 per cent lower than the US average and poverty stood at 29 per cent, almost double the US average of 15.9 per cent. Recent data shows that New
Orleans ranks second among all major US cities in terms of inequality.6 Between 1999 and 2011, median
household income fell by 9 per cent, while income inequality had risen by up to 50 per cent (Bishaw, 2012;
GNOCDC, 2013).
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In the case of Category 3 hurricanes affecting
similar numbers of exposed people, about 46 per
cent of the variance in mortality risk is explained
by vulnerability (UNISDR, 2011a). This means that
if effective actions are taken to address social and
economic vulnerability and to strengthen resilience, disaster risk can be significantly reduced.
Disasters such as the one that unfolded in New
Orleans in 2005 cannot be blamed on extreme
natural events or on “bad stars”, but rather on
the lack of a political and economic imperative
to reduce risks.

Disaster risk is normally considered a function of
the severity and frequency of the hazard, of the
numbers of people and assets exposed to the
hazard, and of their vulnerability or susceptibility to damage. From that perspective, dis-astrum
and kata-strophe are not opposing or mutually
exclusive disaster types, but rather different layers of risk.

Figure 1.3 The Hyogo Framework for Action

(Source: UNISDR, 2005.)

26

Chapter 1

The most intensive risk layers, which are characterized by very low-frequency but high-severity
losses and are normally associated with extreme
hazard events such as the Indian Ocean tsunamis,
manifest as dis-astrum. The more extensive risk
layers, which are characterized by high-frequency but low-severity losses and are associated with
localized and recurrent hazard events such as
flash floods, landslides and storms, manifest as
kata-strophe. In the more intensive risk layers, it
is the hazard and exposure that dominate the risk
equation, while in the more extensive layers vulnerability plays a larger part.
The risk profile of most countries includes a range
of risk layers. However, in most contexts, disaster risk reduction has been approached through
an interpretation of disaster as dis-astrum, as a
set of practices to protect development against
exogenous threats rather than to prevent or avoid
the generation and accumulation of risks within
development. This interpretation has influenced
and permeated the practice of disaster risk management and its effectiveness in achieving the
policy objective of disaster risk reduction.

1.2

				
Enter the HFA

Decades of disaster and risk management experience have defined the disaster risk reduction
agenda laid down in the Hyogo Framework for
Action (HFA).
On 17 January 1995, the Great Hanshin earthquake devastated the port of Kobe, Japan (UNISDR, 2013a). Ten years after the quake, some 23
days after the impact of the Indian Ocean tsunamis and 223 days before Hurricane Katrina made
landfall in New Orleans, 168 UN Member States
gathered in Kobe to adopt a new international
framework for disaster reduction, better known
as the Hyogo Framework for Action: 2005-2015, or
HFA.

Under the slogan Building the Resilience of Nations
and Communities to Disasters, the HFA was structured around an expected outcome, three strategic goals and five priorities for action (Figure 1.3).

The World Conference in Kobe was planned
long before the Indian Ocean tsunamis, and the
HFA was not the first international agreement
to address disaster risks. Since 1979, a number
of international agreements and policy frameworks have evolved to guide global and national
efforts in disaster risk reduction (Box 1.2). However, the magnitude of the disasters in the Indian
Ocean and the consequent global humanitarian
response galvanized a level of political interest
in the HFA that might not have arisen otherwise.
These 25 years of international agreements indicate a growing, albeit sometimes symbolic, political commitment by UN Member States to the
policy goal of disaster risk reduction (Olson et al.,
2011). However, 25 years after the declaration of
the IDNDR, 20 years after the Yokohama Strategy, 15 years after the launch of the ISDR and 10
years after the endorsement of the HFA, evidence
of continued disaster risk and loss still questions
the extent to which the expected outcome of the
HFA, “The substantial reduction of disaster losses,

Box 1.2 International agreements to address disaster risks

As early as 1979, an expert group convened by the Office of the United Nations Disaster Relief Coordinator
(UNDRO) concluded that “it is now also realized that the actual and potential consequences of natural hazards are becoming so serious and so increasingly global in scale, that much greater emphasis will henceforth
have to be given to pre-disaster planning and prevention” (UNDRO, 1980).
Nearly a decade later, the UN General Assembly designated the 1990s as the International Decade for Natural
Disaster Reduction (IDNDR) and defined five specific goals, including “to disseminate existing and new information related to measures for the assessment, prediction, prevention and mitigation of natural disasters” and to
develop programmes of “technical assistance and technology transfer, demonstration projects and education
and training, tailored to specific hazards and locations, and to evaluate the effectiveness of those programmes”.
In 1991, the General Assembly noted that approximately 100 States had established national strategies to
achieve the objectives of the IDNDR and endorsed a World Conference, which took place in Yokohama,
Japan in June 1994. The resulting Yokohama Strategy for a Safer World emphasized the importance of
disaster prevention, mitigation and preparedness, highlighting that response alone was not sufficient.
The shift in emphasis from disaster response to disaster risk reduction was taken further in the International Strategy for Disaster Reduction (ISDR), which was launched in 1999 to follow up on the IDNDR and to
develop the Yokohama Strategy and Plan of Action. In addition, in 2002 the Plan of Implementation of the
World Summit on Sustainable Development declared: “an integrated, multi-hazard, inclusive approach to
address vulnerability, risk assessment and disaster management, including prevention, mitigation, preparedness, response and recovery, is an essential element of a safer world in the twenty-first century”.
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Figure 1.4 From disaster response to disaster risk reduction

(Source: adapted from UNISDR Virtual Library.)

In 2004 the UN General Assembly convened the second World Conference on Disaster Risk Reduction, held in
Kobe in 2005, to build on the Yokohama Strategy and the Johannesburg Plan of Action. The resulting Hyogo
Declaration emphasized the reduction of vulnerabilities and the strengthening of resilience of nations and
communities “in the context of the disaster reduction cycle, which consists of prevention, preparedness, and
emergency response, as well as recovery and reconstruction”.
(Source: International Law Commission, 2013.)

in lives and in the social and economic assets of
communities and countries”, has really been
achieved and therefore whether the way disaster risk reduction has been understood and practised by most countries is really fit for purpose.

1.3

The emergence of the disaster
risk management sector

An evolution from managing disasters to managing risks has slowly taken shape at national and
international levels. At its centre has been the
disaster management cycle.

A national system is born
On 13 November 1985, the Nevado del Ruiz Volcano in Colombia erupted. Although the government had received multiple warnings of volcanic
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activity from scientific organizations since September of that year and hazard maps had been
prepared, the local population was warned but
not evacuated. In the town of Armero, around
20,000 out of a total population of 29,000 were
killed, as were a further 1,500 in nearby Chinchiná.

manage disaster risk (Government of Colombia,
1988; World Bank, 2012) and were symbolic of the
emergence of a dedicated disaster risk management sector; this paradigm shift was consecrated
with the adoption of the HFA in 2005.

Just one week earlier, 100 hostages—including
11 judges—had died when the Colombian armed
forces ended a siege of the Palace of Justice in
Bogota by the M-19 guerrilla group (Procuraduría General de la Nación, 2005). The government
was widely held responsible for the loss of life in
both events. In the case of the volcanic disaster,
the government was faulted for multiple failures
in risk identification, early warning, preparedness, evacuation and response (Zeiderman and
Ramirez Elizalde, 2010).

Emergency management
The origins of what is now a disaster risk management sector in most countries can be found in
the institutions, legislation and policies, administrative arrangements and instrumental systems
created to respond to and manage disasters and
crises. The concept of civil defence emerged following the bombing of civilian areas in the First
World War, and in 1935 a Civil Defence Service
was established by the Home Office of the United
Kingdom. Likewise, the Office of Civilian Defense
was created in the United States of America in
1941.7

Four years later, in 1989, the National System
for Disaster Prevention and Response was created in an ambitious reform of disaster risk management (Government of Colombia, 1988). The
national system embraced better disaster management and incorporated the country’s original civil defence organization at the time. But it
also adopted disaster risk reduction as a policy
goal and gave explicit priority to a much broader range of disaster risk management practices.
Moreover, it introduced an innovative systems
approach to risk governance which was integrated horizontally across government ministries and departments, vertically across regional,
departmental and local governments, and with
specified roles for scientific and technical institutions, the Red Cross and other non-governmental organizations.

After the Second World War, the focus of civil defence, particularly in Europe, shifted to the
goal of protecting the population against nuclear destruction. But when the Cold War came
to an end, the focus shifted again towards protecting the population against hazards such as
floods, earthquakes and storms, and in the 2000s
towards protection against terrorist attacks.
These successive changes in focus can be
observed in the United States of America, where
in 1979 the different civil defence agencies were
brought together in the Federal Emergency Management Agency (FEMA), which was assimilated
into the Department of Homeland Security following the September 11, 2001 attacks in New
York and Washington, D.C.

The concurrent creation of the Colombian
national system and the declaration of the
IDNDR marked a paradigm shift in the governance arrangements that countries adopt to

Massive disasters associated with droughts
and conflict in sub-Saharan Africa, with floods,
cyclones and conflict in Bangladesh, and with
earthquakes, for example in Peru in 1970, Nicaragua in 1972 and Guatemala in 1976, generated
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a perceived need for stronger international coordination of response and relief efforts (Hannigan,
2012; FAO, 2010; Bamidele, 2011; CEPAL, 1973;
CEPAL, 1976; European Commission and Comunidad Andina, 2006). This was supported by the
creation of the United Nations Disaster Relief
Office (UNDRO) in 1971 to coordinate international efforts to respond to disaster and conflict
(Hannigan, 2012).
The governance arrangements developed for
emergency management displayed a number of
characteristics that would later influence the way
disaster risk management has been approached.
These arrangements were adopted to protect
societies against what were conceived as external threats to civilians and to national security. Disasters were perceived as one such threat,
along with technological, maritime and aviation
accidents and the effects of conflict. Disasters
were regarded as unpredictable, extreme events,
which is aptly illustrated by an early 1990s slogan from the Pan American Health Organization:
“Disasters don’t warn; be prepared”.
An effective response to such external threats
required increasingly sophisticated, professionalized and technically specialized institutions and
mechanisms at all levels, leading to the structuring of a distinct sector with its own doctrine, dogma, and distinctive signs and symbols. In some
countries, civil defence and protection organizations were military structures, while in others
they were located in the interior or home ministry, which is also responsible for law enforcement, emergency services and domestic security.
The sector and the institutions it comprises have
demonstrated a remarkable institutional resilience and capacity to adapt to changing circumstances and needs, as the series of shifts
from warfare to nuclear threat, to disaster and
to terrorism have shown. This highlights a consolidated sector that defends not only national
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security but also its own interests and agenda
and expresses this in its distinctive community
identity and branding.
Standards and regulation
In parallel with the evolution of emergency management, countries adopted other kinds of governance arrangements to manage disaster risk,
including statutory norms and standards in areas
such as public health, environment, planning and
building.
Societies have always adapted their building, agricultural and other practices to manage
disaster risks within a range of environmental,
technological, social, economic and political
constraints.
In the wake of large disasters, it was common for
building practices or urban design to be modified
with a view to reducing risk. For example, following the 1746 earthquake in Lima, Peru, Viceroy
Jose Antonio Manso de Velasco commissioned
French mathematician Louis Godin to develop a
reconstruction plan for the city. While never fully implemented, Godin’s plan included detailed
specifications for widened streets and reduced
building height to avoid future earthquake damage (UNISDR, 2011a), an early example of reconstruction planning which integrates risk-sensitive
planning and building codes.
From the nineteenth century onwards, industrialized countries has begun to codify risk-reducing
practices into statutory regulations and standards on a scientific basis. For example, during
the 1854 epidemic in London, Dr. John Snow used
a geographical analysis of cholera cases to trace
the cause of the epidemic back to contaminated
water from a single well in Broad Street (Figure
1.5). This led not only to the identification of the
causes of cholera but also to the introduction of
public health regulations in the United Kingdom,
which dramatically reduced the risk of devastating epidemics.

Figure 1.5 Clusters of cholera cases in the
Broad Street area of London in 1854

(Source: http://scienceline.org/2010/05/john-snows-maps-of-the-broadstreet-cholera-outbreak. )

The work of both Louis Godin and John Snow
reflected the change of perspective that had
occurred during the Enlightenment in Europe,
when disasters began to be identified as the result
of human agency rather than divine retribution.
Once it was recognized that disaster risk could be
configured by social and economic activities over
time, the adoption of regulatory frameworks to
manage risk became increasingly common, particularly in higher-income countries.
The first quantitative seismic building code was
adopted by an Italian commission following the
1908 Messina earthquake; the Home Office of
Japan adopted a seismic coefficient and a limit
on building heights in 1923, and in response to
the Santa Barbara earthquake in 1925, the United States of America introduced seismic design
provisions into the 1927 Uniform Building Code
(FEMA, 1998).
By the time the IDNDR was declared, most highincome as well as many middle and low-income
countries had a range of norms, standards and
regulations in place to manage disaster risk in
different sectors. In high-income contexts in particular, regulation has proved highly effective in

gradually reducing risk, for example as vulnerable buildings and infrastructure are replaced
over time with new structures built to higher
standards.
From emergency to disaster risk management
At some point in the 1970s, disaster risk management began to emerge as a specialized domain
and sector. The work of academics (Hewitt, 1983),
built environment professionals (Davis, 1978) and
progressive emergency management experts
(Cuny, 1983) made a strong case that emergency
management should be only one component of
a broader approach that also includes actions to
reduce risks before disasters occur and during the
post-disaster recovery and reconstruction phases. An artefact called the disaster management
cycle, first presented in 1975 (Baird et al., 1975),
was adopted as a pragmatic concept in which
activities to reduce risk and to ensure preparedness, response and recovery were described as
four phases of a cyclical process (Figure 1.6).
By the time the International Conference on
Disaster Mitigation Program Implementation was
held in Ocho Rios, Jamaica in 1984, the contours
of a broadened disaster risk management sector had begun to take shape (Virginia Polytechnic
Institute, 1985). By then, progressive emergency management organizations in countries like
Jamaica and the Philippines had already started to adopt the disaster management cycle and
expand their mandate to include what were then
described as disaster prevention and mitigation,
recovery and reconstruction.
By the time the Colombian national system was
created, the notion that governments should
manage disasters through this more comprehensive approach rather than emergency
management alone was becoming increasingly mainstream. With its innovative systems
approach, the Colombian national system
became paradigmatic. Coinciding as it did with
the declaration of the IDNDR, it influenced how
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Figure 1.6 The original disaster management cycle and a current interpretation

(Source: Baird et al., 1975 and Khan et al., 2008.)

other countries began to approach disaster risk
management, at first in Latin America (Lavell and
Franco, 1996) and later in other regions.
Many countries reformed their governance
arrangements after major disasters (Wilkinson
et al., 2014), often adopting the principles pioneered in the Colombian system, and with crucial
support from national or regional champions. For
example, Nicaragua adopted new arrangements
in 2000 following the 1998 disasters associated
with Hurricane Mitch (Government of Nicaragua,
2005), India followed suit after the 1999 Orissa
super-cyclone and the 2001 Gujarat earthquake
(Government of India, 2004), and Sri Lanka and
Indonesia introduced reforms after the 2004 Indian Ocean tsunami.
At the same time, regional organizations such
as CEPREDENAC, CDERA, SOPAC and the SAARC Disaster Management Centre, technical centres such as ADPC and time-bound regional
programmes such as PREDECAN were created.8
32

Chapter 1

Multilateral organizations, including the European Commission (ECHO), UNDP (BCPR) and the
World Bank (GFDRR), likewise began to create specialized units which combined emergency management functions, post-disaster recovery as well
as activities designed to reduce disaster risks.
The IDNDR, the Yokohama Plan of Action and the
HFA served to consolidate, legitimize and empower this emerging disaster risk management sector globally, regionally and nationally. The three
strategic goals of the HFA implicitly reflect the
logic of the disaster management cycle. The central goal of strengthening institutions and governance arrangements supports the other two
goals, which are designed to integrate disaster risk reduction into sustainable development
and into effective emergency preparedness,
response and recovery.

1.4

				
The limits of control

In recent years, a better understanding of the
role of vulnerability and exposure has begun to
take shape, suggesting that development creates disaster risk. Yet, disaster risk management
practice did not adapt.
It is fitting that Colombia, one of the first countries
to create a visible disaster risk management sector
in 1989, should also be one of the first to identify
the limits of an approach to disaster risk reduction
based on the disaster management cycle.
In 2010 and 2011 Colombia experienced a strong
but not exceptional El Niño Southern Oscillation
(ENSO) event. The country did not experience a
single, large disaster, but thousands of smaller-scale extensive events that occurred over an
18-month period and affected 93 per cent of the
country’s 1,041 municipalities (UNISDR, 2013a),
causing over US$6 billion in direct economic losses. These disasters questioned the effectiveness
of the way disaster risk management was being
practised, and they revealed an underlying reality of disaster risk accumulation, exacerbated by
the displacement and insecurity associated with
ongoing civil conflict and by investments in reconstruction that had sometimes rebuilt and reproduced disaster risks. In 2012, Colombia initiated
reforms and passed new legislation (Box 1.3).
Most countries would have been seriously
challenged to manage the relentless series of

disasters that occurred in Colombia in 2010 and
2011. However, while the Colombian case is idiosyncratic, it unveiled cracks and fissures in the
way disaster risk reduction has been approached
and organized in other countries and regions.
Research highlighting that risk is endogenous
to social, economic, territorial and environmental change has been published since the 1970s
and 1980s (Zobler, 1976; Quarantelli, 1978; Davis,
1978; Hewitt, 1983; Watts, 1983; Maskrey, 1989)
and has gradually permeated academic literature (Wisner et al., 2003; Lavell, 2003; Weber,
2006; Cannon, 2008; Aragón-Durand, 2009; Cutter, 2014; van Niekerk, 2014) and science research
agendas (ICSU-LAC, 2010; IRDR, 2013). All the
evidence assembled in successive editions of
the GAR (UNISDR, 2009a, 2011a, 2013a) has confirmed how disasters are manifestations of unresolved development problems (Hagman, 1984)
and are thus outcome-based indicators of a
skewed, unsustainable development paradigm
based on unlimited growth, inequality and overconsumption. Exposure and vulnerability as well
as hazard itself (through climate change and environmental degradation) are socially constructed
through underlying risk drivers, including globalized economic development, poverty and
inequality, badly planned and managed urban
development, environmental degradation and
climate change.
Emerging patterns and trends of disaster loss and
risk reflect the operation of these drivers. In particular, increases in extensive disaster loss and

Box 1.3 Moving from consequence to cause in Colombia

As highlighted in this chapter, the creation of the Colombian National System for Disaster Prevention and Response (SNPAD) in 1989 (World Bank, 2012) marked the emergence of a structured approach to disaster risk governance. However, while this approach led to reductions in
disaster mortality, economic loss has trended upwards over the last 40 years (Figure 1.7),
revealing unaddressed gaps and challenges (Cardona et al., 2005).
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Figure 1.7 Disaster risk reduction and loss trends in Colombia (in constant 2012 US$)9

(Source: UNISDR with data from national loss databases; World Bank, 2012; Government
of Colombia, 2010; Colombia HFA Report 2011-2013; López, 2009; AIS, 2014.)

While responsibilities had been decentralized, local governments often lacked commitment as well as
financial and technical capacities. Adoption and implementation of local disaster risk management plans
was limited to larger urban centres, creating dependency on the national level. Risk transfer mechanisms
were not in place, nor were clear risk financing strategies. This meant that specialized agencies like the Fund
for the Reconstruction and Social Development of the Coffee-Growing Region (FOREC) had to be created
after major disasters such as those associated with the 1999 earthquake, which weakened the national
disaster risk management agency. At the same time, that agency had been moved from the President’s
office to the Ministry of the Interior, reducing its political leverage and influence.
Disaster risk management was interpreted primarily in terms of disaster preparedness and recovery rather
than risk prevention and reduction. The mainstreaming of disaster risk considerations into land-use planning, environmental management, and economic and social development planning was more symbolic
than real. Involvement of the private sector was limited, and there was an overall lack of accountability.
In 2012, those deficiencies were addressed in a new law (INGENIAR, 2010) which makes disaster risk management a responsibility of the state and the population as a whole. This new piece of legislation is based
on three key processes: risk knowledge, risk management and disaster management, with particular
emphasis on prospective risk management. The ultimate responsibility for disaster risk management has
returned to the President of the Republic (Government of Colombia, 2012).
With the 2012 law, Colombia has taken a second step in pioneering governance arrangements for disaster
risk management. The coming years will show whether these arrangements are effective or not.10
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damage provide empirical evidence that disaster risk is an endogenous indicator of failed or
skewed development, of unsustainable economic and social processes, and of ill-adapted societies; socially constructed problems driven by
underlying processes whose neglect manifests as
a predictable—and always tragic—kata-strophe.
The HFA certainly created space for addressing the underlying risk drivers in Strategic Goal
1, the integration of disaster risk reduction into
sustainable development policy and planning, as
well as Priority for Action 4, which aims to reduce
the underlying risk factors. In other priorities for
action, the HFA was equally incisive. In Priority for Action 1, for example, the HFA called upon
governments to demonstrate the strong political
determination required to promote and integrate
disaster risk reduction into development programming. And in Priority for Action 2, it advised
institutions dealing with urban development
to provide information to the public on disaster
reduction options prior to constructions, land purchase or land sale.
However, this has been the path less travelled in
most countries. The HFA has more generally been
approached through an underlying conception of
disasters as externalities to be managed; as exogenous and unforeseen shocks that affect normally functioning economic systems and societies;
as dis-astrum rather than kata-strophe (Lavell
and Maskrey, 2014). The slogan of the HFA advocates building resilience to disasters rather than
building resilience in development.
Interpreting disasters as exogenous shocks lies
at the root of the disaster management cycle,
which—as its name implies—revolves around
disasters as events. While the disaster management cycle was and still is seductive due to its
simplicity and internal logic, it encouraged and
justified the syncretic expansion of emergency
management organizations into other aspects of
disaster risk management, such as prevention,

reduction and recovery. Responsibilities for these
other aspects, as described in the HFA and the
preceding international frameworks, were merely added on to the governance arrangements for
emergency management.
As such, disaster risk reduction continues to be
principally understood and practised as disaster management and as a set of instrumental and
administrative mechanisms to protect development against tangible external threats. Logically,
if disaster risk is conceptualized as an exogenous
threat, then instruments can be designed to protect against it. For example, terms like financial protection point towards protecting public
finances against external threats, rather than
recognizing that the way those finances are used
either reduces or generates disaster risk. By definition, interpreting disaster risk in this way weakens responsibility and accountability for risk
generation.
Ultimately, this approach to disaster risk reduction encapsulates a fundamental contradiction:
it aims to protect the same development paradigm that generates risk in the first place. As
such, if increased investments are made to protect development without addressing the underlying risk drivers at the same time, more and
more effort will lead to diminishing returns and
flagging progress. Disaster risk will continue to
be generated faster than it can be reduced.
The HFA has generated an enormous investment
in and commitment to disaster risk reduction
by stakeholders at all levels, including national
governments, municipal authorities, utility providers, non-governmental organizations, scientific and technical institutions, regional and
international organizations, and the private sector. There have been numerous and sometimes
spectacular successes in addressing specific
risks, such as the dramatic reduction in tropical
cyclone mortality in Bangladesh.
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However, these very real achievements in reducing disaster risk under the HFA are now rowing
against a fast-rising tide of risk construction and
accumulation. And given the growing evidence
of systemic risk at the planetary scale, there is
now a very real possibility that disaster risk will
reach a tipping point beyond which the effort and
resources necessary to reduce it will exceed the
capacity of future generations.

Notes
1 Source: United States Geological Survey, http://earthquake.
usgs.gov/ (accessed 27 November 2014).
2 Sources for all 1896 Japanese tsunami data: http://earthquake.
usgs.gov/earthquakes/world/events/1896_06_15.php; http://
ngm.nationalgeographic.com/1896/09/japan-tsunami/scidmore-text; http://www.sozogaku.com/fkd/en/cfen/CA1000616.
html (accessed 27 November 2014).
3 http://ptwc.weather.gov/ (accessed 1 July 2014).
4 Source for all internationally reported disaster loss data (unless stated otherwise): Centre for Research on the Epidemiology
of Disasters (CRED), EM-DAT, http://www.cred.be/.
5 http://www.nasa.gov/mission_pages/hurricanes/archives/2005/
h2005_katrina.html (accessed 27 November 2014).
6 http://www.bloomberg.com/visual-data/best-and-worst/
most-income-inequality-us-cities (accessed 27 November 2014).

If disaster risk is an endogenous indicator of
a flawed development paradigm, then progress towards the policy objective of disaster risk
reduction will depend on the transformation of
that paradigm. If the world is to be fit to survive
by the middle of the twenty-first century and if
a global kata-strophe is to be averted, it will be
necessary to take firm strides along the path less
travelled in the HFA and to imagine a different
way of approaching disaster risk management.
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7 http://www.presidency.ucsb.edu/ws/?pid=16117 (accessed 23
November 2014).
8 Centro de Coordinación para la Prevención de los Desastres
Naturales en América Central (CEPREDENAC), Caribbean Disaster Emergency Management Agency (CDERA), Secretariat of the
Pacific Community (SOPAC), South Asian Association for Regional
Cooperation (SAARC), El Proyecto Apoyo a la Prevención de Desastres en la Comunidad Andina (PREDECAN).
9 Unless stated otherwise, all graphs and figures on economic
loss valuation from national loss databases used in this report are
in constant 2012 US dollars.
10 With additional information from personal communication
with Omar Dario Cardona (August and September 2014).
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As the HFA comes to its close, all the indications
are that its expected outcome, to achieve “The
substantial reduction of disaster losses, in lives
and in the social and economic assets of communities and countries”, has only been partially
achieved.
Disaster mortality remains high: 1.6 million people have died in internationally reported disasters since the start of the IDNDR in 1990, making
for an average of around 65,000 deaths per year.
Yet this number is far less than the average of 1.24
million deaths in traffic accidents every year1 or
the average of 1 million who die from tuberculosis every year. From that perspective, disaster
mortality could be considered a less critical global problem than disease or accidents.
Economic losses from internationally reported
disasters have also grown steadily since 1990,
reaching an estimated annual average of US$200
billion (Munich Re., 2013). However, this is only a
fraction of global GDP, which was close to US$75
trillion in 2013, 2 and fails to ring the same alarm
bells as the US$4 trillion in losses to the banking
sector during the global financial crisis of 20072009 (IMF, 2009).
Part of the reason why disaster losses have
not created the same political or economic

imperative to address the risks of disease or
financial risks may be the way in which they are
measured. In reality, disasters affect households,
communities and countries due to the combined
impact of mortality, morbidity and damaged or
destroyed housing, infrastructure and agriculture. Separate measurements of mortality and
economic loss fail to capture the full dimensions
of disaster.
To address this problem, and for illustrative purposes, the concept of human life years can be
used to provide a better representation of disaster impact, as it provides a metric describing the
time required to produce economic development
and social progress. The loss of human life years,
be it through disasters, disease or accidents, is
therefore a way of measuring setbacks to social
and economic development (Box I.1).
When disaster losses are expressed using human
life years as a common currency (Noy, 2014),
their potential scale comes into clearer focus.
Between 1980 and 2012, more than 1.3 billion
life years were lost worldwide in internationally
reported disasters (ibid.), making for an annual
average of 42 million life years. Expressed in this
way, disaster loss is roughly equivalent to the 43
million life years lost annually from tuberculosis,
about 20 per cent lower than the life years lost

Box I.1 An innovative way to measure disaster impact

The standard way in which disaster damage is measured involves a separate examination of the number of
fatalities, injuries, and people otherwise affected, and the financial damage that natural disasters cause. A
new way to aggregate measures of disaster impact aims to overcome many of the difficulties previously identified in the literature, including the difficulty of assessing overall disaster impact, the need to conduct costbenefit analyses that take different disaster impacts into account, and the problem of assessing damage
relative to its value in different countries.
Despite some conceptual differences, the new approach proposed is similar to the World Health Organization’s calculation of Disability Adjusted Life Years (DALYs) lost from the burden of diseases and injuries. 3 All
measures of disaster impact are converted into “life years” to allow a worldwide comparison of trends in
disaster losses. The advantage of this new measurement is that it accounts for the more general impact of
disasters on human welfare and enables a comparison of these impacts across the globe. 4
(Source: Noy, 2014.)
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from malaria and about half the 90 million years
lost from HIV/AIDS. 5
Major disasters such as the Christchurch earthquake or the Bangkok floods in 2011 can cause
a significant number of lost life years to accumulate in a single country. New Zealand lost a
total of almost 200,000 life years in the February 2011 earthquake, equivalent to about 17 days
per inhabitant. In Thailand, 4.76 million life years
were lost in the 2011 Chao Phraya River floods;
this figure translates into about 26 days per person (Noy, 2015).
In low and middle-income countries, the losses
are generally higher than in high-income countries. In China, 557,438,270 life years were lost
between 1990 and 2012, which equals a per capita loss of 162 days (Figure I.1.). In Turkey, total life
years lost in the same period amounted to more
than 4 million, or 25 days per person (Noy, 2015).
These figures are even higher when the loss of

life years from nationally reported disasters is
included. Globally, the additional life years lost
due to extensive disasters are estimated to add
another 20 per cent to internationally reported
disasters, and this increase can be as high as 130
per cent in low-income countries. In Indonesia,
for example, when lost life years are calculated
using national loss data, the total for the period from 1990 to 2012 amounts to more than 25
million life years lost, or 42 days lost per person.
Small island developing states, such as the South
Pacific island nation of Tuvalu, experience significantly larger per capita losses, amounting to 4
years per person since 1980 (Noy, 2015).
As an illustration, this data underlines that disaster loss is as much a critical global challenge to
economic development and social progress as
disease is. However, the figures also show that
it is a challenge unequally shared. Over 90 per
cent of the total life years lost in disasters are
spread across low and middle-income countries
(Figure I.2).

Figure I.1 Loss of life years in China, 1990-2012

(Source: Noy, 2015.)
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Figure I.2 Share of life years lost across income groups

(Source: Noy, 2014.)

In particular, more life years are lost per capita in
low-income countries than in any other income
group (Figure I.3).
These findings suggest that while disaster risk is
a universal problem that affects all regions and
Figure I.3 Lost life years relative to population, 1990 - 2012

income groups, as a development challenge it
continues to be concentrated in low and middle-income countries. As explored in detail in
the different chapters of this part of the report,
these are the countries that will need to increase
capital investment and social expenditure substantially if they are to achieve the Sustainable
Development Goals and whose capacity to do so
will be challenged by increasing disaster risk.

Notes
1 WHO Factsheet No. 358, March 2013: http://www.who.int/
mediacentre/factsheets/fs358/en/.
2 World Bank data: http://data.worldbank.org/indicator/NY.GDP.
MKTP.CD/countries/1W?display=graph.
3 http://www.who.int/topics/global_burden_of_disease/en
(accessed 3 January 2015).
4 For details on the methodology, please see Noy, 2014.
5 Calculated using data on DALYs from the WHO: http://www.
who.int/healthinfo/global_burden_disease/estimates/en/
index2.html.
(Source: UNISDR with data from Noy, 2014.)
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Reducing disaster losses:
A partial success
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Twenty-five years after UN Member States adopted the International Decade for Natural Disaster
Reduction (IDNDR) and ten years after the adoption of the HFA, global disaster risk has not been
reduced significantly. While improvements in disaster management have led to dramatic reductions in mortality in some countries, economic losses are now reaching an average of US$250
billion to US$300 billion each year.

2.1

				
Saving lives

The last decade has seen dramatic reductions in
disaster mortality in selected countries and regions. But not all countries have been able to reduce the vulnerabilities associated with disaster
mortality faster than the hazard-exposed population has increased.
The super-cyclone that impacted the State of Odisha, India on 29 and 30 October 1999 killed 9,843
people. Fourteen years later, in October 2013,
no more than 47 died when the equally powerful Cyclone Phailin swept through the same area.
This dramatic reduction in disaster mortality has
been attributed to improvements in disaster risk
management effected by the Odisha State Government (GFDRR, 2013a; UNEP, 2013).

The Odisha State Disaster Management Authority (OSDMA) was established shortly after the
super-cyclone in 1999 (GFDRR, 2013a). Subsequently, 200 cyclone shelters were built and early warning systems were developed, including
communication networks that enabled warnings
to reach both exposed communities and fishermen out at sea. Embankments were built to protect against storm surges and coastal flooding.
When cyclones are predicted, reservoir levels
are now lowered in order to mitigate anticipated
inland flooding. At the same time, the vulnerability of urban areas has been assessed and building
codes introduced (GFDRR, 2013a; UNEP, 2013). In
addition, the accuracy of forecasts made by the
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Indian Meteorological Department has greatly
improved. In 2013, warnings were disseminated
four days before Cyclone Phailin made landfall,
which points to a significant improvement compared to the two days’ warning given in 1999
(UNEP, 2013). Finally, the cyclone made landfall in a pre-electoral period, meaning that both
the national and state governments deployed
all available resources to ensure that the disaster was well managed and its impacts minimized.
The case of Odisha is indicative of a trend which
was modelled in GAR11 (UNISDR, 2011a) and in
which improving development conditions and
strengthened disaster management lead to dramatically reduced mortality, at least in those
events for which warning is possible. Globally, the
modelled mortality risk associated with floods
and tropical cyclones was estimated to have
peaked in the year 2000 before trending down.1
In East Asia and the Pacific, 2 for example, the
number of people exposed to floods and tropical
cyclones each year is estimated to have increased
by around 70 per cent since 1980, while modelled
mortality risk is estimated to have halved (UNISDR, 2011a). However, in sub-Saharan Africa, estimates indicate that modelled flood mortality
risk has grown consistently since 1980 (UNISDR,
2011a) because increasing population exposure
has not been accompanied by a commensurate
reduction in vulnerability. Not all countries have
been able to reduce the vulnerabilities associated with disaster mortality faster than the hazardexposed population has increased.
Disaster mortality risk is closely correlated with
income and the quality of governance. Since 1990,
almost 90 per cent of the mortality recorded in

internationally reported disasters has occurred in
low and middle-income countries (Figure 2.1).
Figure 2.1 Distribution of disaster mortality by
income group, 1990-2013

(Source: UNISDR with data from EM-DAT.)

Faced with similar numbers of people exposed and
hazards of the same severity, lower-income countries with weaker governance can expect mortality rates to increase by several orders of magnitude
(UNISDR, 2009a). This was tragically confirmed in
the case of the estimated 138,366 people killed
when Cyclone Nargis struck Myanmar in 2008.

Many countries have made significant progress in
human development, in poverty reduction and
in achieving the Millennium Development Goals
(MDGs). Between 1990 and 2010, the proportion
of people living below the poverty line more than
halved, dropping from around 43 per cent to just
over 20 per cent.3 Since 1990, the number of people living on less than US$1.25 per day has fallen from 51 per cent of the population to 30 per
cent in Southern Asia and from 56 per cent to 48
per cent in sub-Saharan Africa (United Nations,
2014a). In the same period, under-five mortality
fell from 178 to 109 per 1,000 births in sub-Saharan Africa and from 116 to 61 per 1,000 births in
Southern Asia (ibid.).

Disaster mortality can be expected to fall as
development conditions improve and vulnerability is reduced. There is a greater chance that
roads will exist to allow evacuation, that affected
people can receive timely medical assistance and
that greater levels of literacy and primary education will strengthen people’s understanding of
warnings and disaster preparedness plans. Rising incomes and strengthened governance have
also gone hand in hand with enhanced disaster
management.
As discussed in Part II of this report, advances in early warning systems, ranging from more
accurate monitoring of weather events to vastly
increased mobile phone access and real improvements in disaster preparedness and response,
have meant that whereas people often used to be
caught off guard by hazard events, there are now
contingency plans which enable timely evacuation to shelters and safe areas.
The experience of Odisha is not an isolated case.
Several other low and middle-income countries
have also made spectacular progress in reducing their mortality risk since the beginning of the
IDNDR (Box 2.1).

Tsunami early warning systems can also be a
highly effective way of saving lives. One tangible outcome since the endorsement of the HFA
has been the creation of the Indian Ocean Tsunami Warning and Mitigation System.4 However, the
effectiveness of the system has not been tested
by tsunamis of the kind that occurred in 2004.
Despite some notable exceptions, 5 early warning
is rarely effective in the case of earthquakes. People do not die in earthquakes; they die in buildings that collapse or catch fire in earthquakes,
and there is rarely time to evacuate to safe
areas and shelters. Consequently, many of the
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Box 2.1 Lives saved

In general, countries that have managed to reduce disaster mortality significantly have also managed to
enhance disaster management within a broader context of improving development indicators.
In Bangladesh, for example, an innovative cyclone shelter programme has helped the country dramatically
reduce tropical cyclone mortality since the 1970s. In the past five decades, Bangladesh has been struck by
three severe tropical cyclones: Bhola (1970), Gorky (1991) and Sidr (2007).

Bhola caused an estimated 300,000 deaths; Gorky was responsible for more than 138,866. The death toll
for Sidr, however, was only 4,234. At the same time, Bangladesh’s major success in reducing mortality from
tropical cyclones is supported not only by cyclone shelters but also by a slow but steady improvement in the
provision of basic education, health and sanitation, and by a reduction in the number of people living below
the poverty line (Figure 2.2).

Figure 2.2 Progress in selected human development
indicators in Bangladesh

(Source: UNISDR with data from the World Bank.)

Figure 2.3 Decreasing poverty and under-five mortality
in Mozambique

(Source: UNISDR with data from the World Bank.)

In February and March 2000, Mozambique saw heavy flooding that affected more than 4.5 million people and
killed at least 800. While the floods in January 2013 were not as severe as in 2000, the numbers of people killed
and affected were reduced by around 90 per cent. A steady reduction in extreme poverty in Mozambique has
gone hand in hand with a dramatic decline in the under-five mortality rate, which is a key indicator of Goal 4
of the MDGs (Figure 2.3). The country has also succeeded in reducing disaster mortality significantly over the
last 20 years.
Similarly, hurricanes in Cuba in 1926 and 1932 caused approximately 600 and 2,500 deaths, respectively. In
contrast, Hurricane Dennis in 2005 killed only 16 people, and Hurricane Sandy in 2012 claimed only 11 lives.
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improvements in disaster management which
have been so effective in reducing disaster mortality from floods and storms have not been as
effective in the case of earthquakes.
Since 1990, around 85 per cent of internationally reported earthquake mortality has occurred
in low and middle-income countries (Figure 2.4).
In these countries, the number of exposed buildings increases exponentially with rapid economic development and urban growth. However, the
quality of urban governance, including the application of building codes and planning standards,
is generally weaker than in high-income countries (UNISDR, 2009a).
For example, even in an upper middle-income
country like Turkey, the 1999 earthquake—in
which 17,000 people were killed—revealed that
65 per cent of apartment blocks in Istanbul and
other cities had been built in violation of local
building codes. Thus the high death toll highlighted the codes’ ineffective implementation
system, partly enabled by widespread corruption
that provided building inspectors with incentives
to look the other way and allow deficient construction (Moullier, 2014).
In low-income countries in particular, a considerable proportion of development takes place in
the informal sector, which by definition is unregulated. The situation is most critical in countries
like Haiti that rarely experience major earthquakes and thus have low levels of risk awareness (Neumayer et al., 2012), thus reducing the
likelihood of risk-sensitive urban planning and
building regulation even further.
As a result, while economic development may
lead to declining weather-related mortality, it
may actually bring about increases in earthquake mortality, as rapidly increasing exposure outpaces those reductions in vulnerability
achieved through improved building and planning standards. As a country’s income rises,

Figure 2.4 Earthquake mortality by income group, 1990-2013

(Source: UNISDR with data from EM-DAT.)

these standards tend to improve. However, this
does not translate into a visible reduction in mortality in the short term. It may take decades for
the outcome of improved planning regulations
and building standards to translate into reduced
disaster losses, as a critical mass of new, risk-sensitive building and urban development has to be
achieved. Therefore, countries that introduced
a new seismic building code under the HFA may
not see the results of their efforts until the middle of the century. As a result, while the number
of buildings in areas exposed to earthquakes has
increased considerably since 1990, the extent to
which this has been offset by reductions in vulnerability is unclear.
Trends in earthquake mortality were not modelled in GAR11 due to issues with the underlying data. Given the infrequency of major
earthquakes, it is not easy to find longitudinal
comparisons between the impacts of similar
events in the same region as was possible in the
case of Odisha or Bangladesh. Events such as the
1906 San Francisco earthquake or the 1923 Tokyo
earthquake have fortunately not repeated themselves to date.
At the same time, most disaster mortality is concentrated in very intensive disasters (Figure
2.5). More than 45 per cent of the total disaster
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Figure 2.5 Mortality from disasters concentrated in few intensive events

(Source: UNISDR with data from national loss databases.)

mortality since 1990 is concentrated in only four
events (Cyclone Gorky in Bangladesh in 1991, the
Indian Ocean tsunamis in 2004, Cyclone Nargis
in Myanmar in 2008 and the Haiti earthquake in
2010). While mortality might appear to be on the
rise, this trend is not statistically significant and
changes arbitrarily depending on the time period
chosen and the specific intensive disasters occurring in that period.6

2.2

				
Economic loss reduced?

Absolute economic loss is rising, but in relative
terms, the global increase in economic loss from
disasters is not statistically significant. However,
in some regions, losses have outstripped GDP
growth. While absolute economic loss is concentrated in higher-income countries, in relative
terms it remains a far greater problem for lowincome countries.
Most high-income countries have the regulatory quality and have made investments to significantly reduce the more extensive layers of
disaster risk associated with losses occurring
over short return periods. In addition, the citizens of these countries enjoy high levels of social
protection, including effective emergency services and health coverage, meaning that highincome countries account for less than 12 per
cent of internationally reported disaster mortality (Figure 2.1).
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However, although investments in risk reduction and regulation have enabled a reduction
of extensive risks, the value of assets in hazardprone areas has grown, generating an increase
in intensive risks. For example, investing in risk
reduction measures to protect a floodplain
against a 1-in-20-year flood may encourage additional development on the floodplain in a way
that actually increases the risks associated with
a 1-in-200-year flood.
This relationship is not linear. For example, the
way in which losses increase with wealth may
depend on the level of hazard exposure (Schumacher and Strobl, 2008). In countries with low
hazard exposure, losses seem to rise rapidly
along with economic development and subsequently fall; in contrast, in countries with high
hazard exposure, losses seem to rise faster in
higher-income countries than in middle-income
countries. This probably reflects the fact that in
countries exposed to extreme hazards and with
high levels of intensive risk, vulnerability reduction is less effective in reducing risk than in countries with more extensive risks.
The trend of increased hazard exposure leading
to increased economic loss risk was modelled in
GAR11 (UNISDR, 2011a). For example, economic loss risk from cyclones was estimated to have
increased by 265 per cent in the OECD, by 181 per
cent in sub-Saharan Africa and by 150 per cent
in all other regions since 1980. The increase was
considered to be higher (262 per cent) in highincome countries than in upper middle-income
countries (165 per cent), lower middle-income
countries (152 per cent) and low-income countries (155 per cent).
These modelled trends would seem to be confirmed by historical loss data. In absolute terms,
over 60 per cent of internationally reported economic losses are concentrated in OECD and other
high-income countries, reflecting the concentration of economic assets (Figure 2.6).

Figure 2.6 Economic losses from disasters by
income group, 1990-2013

(Source: UNISDR with data from EM-DAT.)

According to Munich Reinsurance (Munich Re,
2013), both overall and insured losses have been
increasing steadily since 1980, reaching an annual average of US$200 billion in 2012 (Figure 2.7).
This is consistent with figures from Swiss Reinsurance (Swiss Re, 2014a), which also show economic losses from disasters trending up to an
annual average of around US$200 billion.
In 2013, below-average economic losses from
disasters were recorded, with estimates ranging
from US$140 billion (Swiss Re, 2014a) to US$190
billion (Aon Benfield, 2013). The disasters with
the largest economic impacts in 2013 were the
Central European floods in May and June with an
estimated total economic loss of US$22 billion
(Box 2.2), an earthquake in China in April with
US$14 billion, and Typhoon Haiyan in November
with US$13 billion.

While economic loss is rising in absolute terms, it
mirrors increases in GDP (Neumayer and Barthel, 2010). This confirms results from other studies
(UNISDR, 2009a), which show that when adjusted for inflation and expressed as a proportion of
global GDP, the global increase in economic loss
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from disasters is not statistically significant.
However, it is important to note some important regional differences in this context. Between
1980 and 2010, GDP per capita grew by 703 per
cent in East Asia and the Pacific and by 293 per
cent in South Asia. This development outpaced
the growth in exposure in both regions, meaning that economic loss risk actually diminished

in relative terms. In contrast, in income groups
with more sluggish economic growth such as the
OECD, economic loss risk rose faster than GDP
per capita.
At the same time, while absolute economic loss
is concentrated in higher-income countries, in
relative terms it is a far greater problem for lowincome countries (Figure 2.8).

Figure 2.7 Overall and insured losses worldwide, 1980-2013

(Source: Munich Re, 2013: Geo Risks Research, NatCatSERVICE, as of January 2014.)

Box 2.2 The Central European floods

During an unusually wet spring in Central Europe, groundwater levels were high and soils already were saturated when exceedingly high levels of rainfall occurred in late May and early June 2013, leading to severe
flooding of the Elbe and Danube rivers and their tributaries. Rainfall levels with a 100-year return period
were recorded,7 resulting in the evacuation of 52,500 people in Germany alone and 25 deaths across the
Czech Republic, Germany and Austria. Total economic losses across Central Europe have been estimated at
between US$14.7 billion and US$22 billion (EM-DAT; 8 Munich Re, 2014; Zurich Insurance, 2014).
The events of 2002 and 2013 were by far the two greatest floods in Germany since 1900 (EM-DAT, 2014). While
many areas were affected just as severely or even more so in 2013 than in 2002, the reduced loss suggests that
investments were made in risk reduction (Munich Re, 2014; Zurich Insurance 2014). However, the fact that ten
of Germany’s eleven US$1 billion disasters have occurred since 1990 clearly points to increasing risks.9
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Figure 2.8 Economic losses relative to size of economy (GDP) by income group, 1990-2013

(Source: UNISDR with data from EM-DAT and the World Bank.)

This confirms that those countries which need to
invest the most in additional capacity, new infrastructure, social services and economic development will continue to struggle the most unless
disaster risks are reduced. For these countries,
development without disaster risk reduction is
unsustainable.
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Notes
1 See Figure 2.11, GAR11 (UNISDR, 2011a), http://www.
p r e v e n t i o n w e b . n e t /e n g l i s h / h y o g o/g a r/ 2 01 1 /e n / w h a t /
chapter2_2_3.html.
2 World Bank regions.
3 World Bank data: http://data.worldbank.org.
4 www.ioc.tsunami.org.
5 See the case study on Mexico’s earthquake early warning system in Chapter 7.
6 In Figure 2.5 and the following graphs, it is possible to determine whether a trend is significant or not using the r-squared (R 2)
value, which is the coefficient of determination. R 2 is a statistical
measure that generally ranges from 0 to 1 and indicates how well
data fits a statistical model. The higher the coefficient of determination is, the better the fit between the regression and the data.
7 h t t p s :// w w w. z a mg . a c . at /c m s/d e/ k lima/n e w s/ we t te rberuhigt-sich-allmaehlich (accessed 23 December 2014).
8 www.emdat.be.
9 www.emdat.be.
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Chapter 3

The global riskscape
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While historical losses can explain the past, they do not necessarily provide a good guide to the
future. Most disasters that could happen have not happened yet.
The global expected average annual loss (AAL) in the built environment associated with tropical
cyclones (wind and storm surge), earthquakes, tsunamis and floods is now estimated at US$314
billion. This risk presents a real challenge to the global agenda of sustainable development.

3.1

Accumulating contingent
liabilities

While historical losses can explain the past,
they do not necessarily provide a good guide
to the future. Most disasters that could happen
have not happened yet (UNISDR, 2013a). Probabilistic risk assessment simulates those future
disasters which, based on scientific evidence,
are likely to occur. As a result, these risk assessments resolve the problem posed by the limits
of historical data. Even if a full century of historical data exists on extreme flooding and drought
events in a country, any model derived from that
data would not be able to forecast the previous
extremes that had occurred over the past 1,000
years (Figure 3.1).
Figure 3.1 The small sample size of hazard records

(Source: GFDRR, 2014.)
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Probabilistic models therefore “complete” historical records by reproducing the physics of
the phenomena and recreating the intensity of a
large number of synthetic events. As such, they
provide a more complete picture of the full spectrum of future risks than is possible with historical data. While the scientific data and knowledge
used is still incomplete, provided that their inherent uncertainty is recognized, these models can
provide guidance on the likely “order of magnitude” of risks.
The results of probabilistic risk models are normally presented in terms of metrics such as average annual loss (AAL). The AAL is the average
expected loss annualized over a long time frame.

It represents the amount that countries would
have to set aside each year to cover the cost of
future disasters in the absence of insurance or
other disaster risk financing mechanisms.
Disaster risk should be understood as a contingent liability (described as “another category of
toxic assets” in GAR13). If a country ignores disaster risk and allows risk to accumulate, it is in effect
undermining its own future potential for social
and economic development. However, if a country invests in disaster risk reduction, over time it
can reduce the potential losses it faces, thus freeing up critical resources for development.
Global average annual loss (AAL) in the built environment associated with tropical cyclones (wind
and storm surge), earthquakes, tsunamis and
floods is now estimated at almost US$314 billion.1 This is the amount of money that should be
set aside each year worldwide to cover the future
disaster losses associated with these hazards.
If this risk were shared equally amongst the
world’s population, it would be equivalent to an
annual loss of almost US$70 for each individual
person of working age, 2 or two months’ income
for people living below the poverty line. 3 This
represents an existential risk for people already
struggling for survival on a daily basis.
For higher-income groups, these losses are not
existential, yet they can be compared with other ways in which household disposable income
can be lost. For example, in the United States
of America, electricity prices were increased by
US$0.24 per kilowatt-hour in 2011, meaning that
monthly household bills increased by an average of US$24 per year.4 If the risk were shared
out equally among the world’s population, and
assuming an average household size of 3 people, 5
each household should be setting aside US$210
a year to cover potential disaster losses—around
nine times the reduction of household disposable income from rising electricity costs.

At a macroeconomic level, global AAL is almost
equivalent to the entire GDP of high-income
economies such as New Zealand or Kuwait, or ten
times the gross national income of Niger.6 It is also
significantly higher than the cost of non-conflict
armed violence,7 which is currently estimated at
US$95 billion to US$163 billion (Geneva Declaration, no date). Global AAL also corresponds to
more than the estimated total cost of armed conflict on the African continent since 1990 (IANSA et
al., 2007) and almost 40 times the value of international investments to fight HIV/AIDS in 2013
(UNAIDS, 2014). It is significantly higher than the
total investment in water and sanitation in either
China or India. Even more critically, it is almost
equivalent to the estimated annual global financing that will be required in areas such as transport infrastructure or education in order to meet
the Sustainable Development Goals (SDGs) (UNCTAD, 2014). Unless addressed, the contingent liability represented by disaster risk will therefore
threaten the achievement of the SDGs.
The AAL has been calculated as part of the new
Global Risk Assessment, the first of its kind to
provide worldwide coverage for multiple hazards.
While an increasing number of risk assessments
are now being produced for specific hazards and
portfolios of exposed assets, up to now it has
been difficult to estimate global disaster risk due
to major geographical gaps and the fact that global assessments for single hazards use different
data sets and methodology.8 By using the same
methodology, arithmetic and exposure model to
calculate the risk for all hazards, the new global
assessment (Box 3.1) enables comparisons of risk
levels between countries and regions and across
hazard types. In this way, it enables a better mapping and understanding of the global risk landscape, an estimation of the order of magnitude
of losses in each country, and a calculation of the
risk contributions from different hazards.
The global AAL data illustrates how disaster risk
is distributed across countries, income groups,
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Box 3.1 The UNISDR-led Global Risk Assessment

Since 2011, UNISDR has spearheaded a multi-hazard Global Risk Assessment in partnership with leading scientific
and technical organizations. 9 The objective is to provide comparable open-access disaster risk metrics across
countries and hazard categories with a relatively coarse resolution as a means of raising risk awareness.
This fills a major gap in understanding risk. Most probabilistic risk assessments have been developed commercially
for the insurance industry and cover specific risks, mainly in higher-income countries. However, they are rarely
accessible and are based on proprietary models. While more and more public-domain risk models are now being
developed, the use of different methodologies and data sets makes comparison difficult.
In the UNISDR-led assessment, probabilistic hazard models have been developed for earthquake, tropical cyclone
wind and storm surge, tsunami and river flooding worldwide, for volcanic ash in the Asia-Pacific region and for
drought in parts of Africa. A global exposure model for the built environment has been developed at a 1kmx1km
resolution along coastlines and 5kmx5km elsewhere. Appropriate vulnerability functions have been used on the
basis of expert knowledge in each region. The impact of climate change on wind hazard in the Caribbean and on
drought in Africa has also been modelled. The open-source multi-hazard risk platform CAPRA 10 is used to calculate
risk. At this point, the flood risk model is still being finalized, meaning that the estimates of flood risk presented in
this chapter should be considered provisional and are likely to change.
The principal metric from the global assessment used in this report is average annual loss (AAL), also known as the
pure risk premium (when normalized by exposed value or capital stock). This is the expected average loss per year
considering all the events that could occur over a long time frame. It is a compact metric with a low sensitivity to
uncertainty. Unlike historical estimates, AAL takes into account all the disasters that could occur in the future,
including very intensive losses over long return periods, and thus overcomes the limitations associated with estimates derived from historical disaster loss data.
The other metric presented is probable maximum loss (PML), which represents the maximum loss that could be
expected within a given period of time. Typically, PML is relevant to determine the size of reserves that, for example, insurance companies or a government should have available to buffer losses.

Figure 3.2 Return periods

(Source: UNISDR.)
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Probability refers to the frequency of occurrence or the return period of losses associated with hazardous events.
The concept of return period is often misunderstood. If a loss has a 500-year return period, this does not mean that
the loss occurs every 500 years. If the loss occurred today, it does not mean that it will not recur for another 500
years. What it really means is that on average it occurs once every 500 years. For example, if there were records of
losses of different intensities over 1,000 years (Figure 3.2), it can be seen that nine losses exceeded an intensity of
60 over that period. The intervals between these losses fluctuate between 60 and 200 years. However, losses of an
intensity of 60 were exceeded every 100 years on average, and that is the return period. Expressed in a different
way, the annual probability of a loss exceeding an intensity of 60 is 0.1 per cent.
The PML for different return periods can therefore be expressed as the probability of a given loss amount being
exceeded over different periods of time (Table 3.1). Thus, even in the case of a thousand-year return period, there is
still a 5 per cent probability of a PML being exceeded over a 50-year time frame. This metric is relevant, for example,
to the planners and designers of infrastructure projects, where investments may be made for an expected lifespan
of 50 years.
In the development of risk models, many different data sets are used as input components. The level of uncertainty
is directly linked to the quality of the input data. On many occasions during model development, expert judgment
and proxies are used in the absence of empirical data, and the results are very sensitive to most of these assumptions and variations in input data. As such, all the AAL and PML figures presented in this chapter should be considered indicators of the order of magnitude of the risks, not as exact values.
For example, PML curves developed with the same hazard and exposure models change when different vulnerability functions are used, although the order of magnitude remains the same (Figure 3.3). Better data quality and
advances in science and modelling methodologies reduce the level of uncertainty, but it is crucial to interpret the
results of any risk assessment against the backdrop of unavoidable uncertainty.

Table 3.1 Probabilities for different return periods

Figure 3.3 Sensitivity of results to input data

(Source: UNISDR.)

(Source: CIMNE-INGENIAR, 2014.)
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geographical regions and hazard types. As
such, it is appropriate for ranking and comparing country risk levels. However, given the limitations arising from its global resolution and
lack of granularity, it is not appropriate for the
development of detailed national or local disaster risk management strategies, including risk
financing schemes. However, it can be used by
governments to provide an initial risk profile
for a country, which should in turn motivate the
development of detailed assessments in specific sectors and territories as a basis for public and private investment strategies and for the
design of risk financing schemes. The global AAL
is extremely conservative for three reasons.
First, it does not include all hazards and relevant
sectors. it only represents direct physical risk to
residential and commercial buildings, schools,
hospitals and other public and industrial buildings. It does not include risks to infrastructure
such as roads and bridges, ports and airports,
energy and electrical facilities, telecommunication facilities, dams and mines, or to agriculture.
At the same time, it only includes a number of
potential global hazards. If the risk of extra-tropical windstorms, ice and snow, sandstorms and
tornadoes were also taken into account, the figure would again be significantly higher.
Second, extensive risk, associated with smallscale, high frequency localised events is not considered. The analysis of 85 national disaster loss
data sets presented in Chapter 4 show that this
risk layer may account for up to 40 per cent of
economic losses, particularly in low and middle
income countries.
Third, AAL does not consider indirect losses and
impacts. While it is difficult to calculate a global value, evidence from specific countries shows
that these indirect losses can surpass the direct
costs, particularly if economic resilience is low.
When compared to reference income without a
disaster, impacts from large disasters can lead to
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income (GDP) reductions of up to 20 per cent over
a number of years following a devastating event.
A much-cited example of this effect is the impact
of Hurricane Mitch in Honduras in 1998.
To give a perspective on how losses to the built
environment from a disaster are only a share of
total losses, direct losses to the built environment in the Haiti earthquake in 2010 represented
80 per cent of total direct losses and 47 per cent
of combined direct and indirect losses (Government of the Republic of Haiti, 2010). In the case
of the May 2014 floods in Serbia, the losses to the
built environment were 54 per cent of total direct
losses and only 31 per cent of combined direct
and indirect losses, to which the agriculture sector contributed 8 per cent (Government of the
Republic of Serbia, 2014).

3.2

Capital investment and social
expenditure challenged

In absolute terms, global AAL is concentrated in
large, higher-income, hazard-exposed economies. However, in relation to annual capital investment or social expenditure, many low and
middle-income countries, and in particular small
island developing states (SIDS), have the highest
concentrations of risk.
Disaster risk is not evenly distributed around
the earth, but reflects the social construction of
hazard, exposure and vulnerability in different
countries in the context of different risk drivers
(UNISDR, 2009a). Globally, the distribution of AAL
reflects the value and vulnerability of the capital
stock concentrated on cyclone or tsunami-prone
coastlines, along seismic fault lines or in floodprone river basins.
In absolute terms, global AAL is concentrated in
large, higher-income, hazard-exposed economies, such as Japan and the United States of America (Figure 3.4). However, the disproportionately

high risk of lower-income countries relative to the
size of their economies or the value of their capital stock has been repeatedly recognized (UNISDR, 2009a, 2011a, 2013a). In relation to annual
capital investment, for example, many low and

middle-income countries, and in particular small
island developing states (SIDS), have the highest
concentrations of risk (Figure 3.5).

Figure 3.4 Global multi-hazard average annual loss

(Source: UNISDR with data from Global Risk Assessment.)

Figure 3.5 Global multi-hazard average annual loss in relation to capital investment11

(Source: UNISDR with data from the Global Risk Assessment and the World Bank.)
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The level of disaster risk in a country is therefore
influenced not only by the absolute AAL but also
by the way in which disaster risk could undermine the capacity for capital investment and
social expenditure.
The value of the world’s capital stock12 is heavily concentrated in regions like East Asia and
the Pacific, Europe and Central Asia, and North
America. 13 However, in relative terms, Latin
America and the Caribbean would be expected
to lose four times more of their assets each year
compared to Europe and Central Asia and two
times more compared to North American countries (Figure 3.6).14
When comparing different income groups, the
AAL of high-income countries is around 25 times
that of low-income countries. In relation to their
capital stock, however, low-income countries
could be expected to lose around five times more
than high-income countries (Figure 3.7).

The relationship between AAL and capital stock
is key to assessing the need for corrective disaster risk management, in other words investments
to protect or to retrofit existing disaster-prone
building stock. Countries with a very high ratio
of AAL to capital stock in particular would need
to invest in corrective risk management to avoid
losing essential development assets. This is especially critical in countries which exhibit sluggish
growth and low levels of capital investment and
which would be challenged to replace capital
stock lost in disasters.
Countries also need to consider the relationship between AAL and capital investment (gross
fixed capital formation, or GFCF). In general, lowincome countries have less capacity for capital
investment than high-income countries. However,
disaster risk may represent a far higher proportion
of that investment in low-income countries, challenging their potential for economic development.

Figure 3.6 Multi-hazard average annual loss in relation to capital stock by geographical region

(Source: UNISDR with data from the Global Risk Assessment and the World Bank.)
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Figure 3.7 Multi-hazard average annual loss in relation to capital stock by income group

(Source: GAR Global Risk Assessment.)

The level of capital investment as a proportion
of existing capital stock is very different across
income groups, as it accounts for some 30 per
cent in low-income countries compared to only
10 per cent in upper middle-income and 5 per
cent in high-income countries. Thus the new
investments that low-income countries make on
an annual basis represent a significant proportion of their total capital stock. A high ratio of
AAL to capital investment represents a threat to
future development prospects. Prospective risk
management then takes on critical importance
in order to ensure that new investment does not
increase disaster risk.
In terms of geographical regions, capital investment varies from 12 to 33 per cent of GDP,15 and relative AAL varies significantly as a result. In South
Asia, AAL is the equivalent of almost 5 per cent of
annual capital investment, compared to only 1.23
per cent in Europe and Central Asia (Figure 3.8).

The AAL in Europe and Central Asia represents a
lower percentage of annual capital investment
than that of East Asia and the Pacific. However,
annual capital investment in Europe and Central Asia is currently little more than a quarter of
that in East Asia and the Pacific. As mentioned
above, this highlights the importance of investing
in corrective disaster risk management in countries with sluggish or stagnating economies, as
disaster risk can erode what little growth capacity there is.
In other regions, capital investment is also
exposed to significant risk. Annual capital investment in Latin America and the Caribbean is currently less than a third of that in East Asia and the
Pacific; however, the AAL is equivalent to more
than 3 per cent of that investment, compared to
1.89 per cent in East Asia and the Pacific. This acts
as a significant brake on future development.
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Figure 3.8 Multi-hazard average annual loss in relation to capital investment by geographical region

(Source: UNISDR with data from Global Risk Assessment and the World Bank.)

In terms of income groups, annual capital investment is around 10 times greater in high-income
countries than in lower middle-income countries.
However, relative to capital investment, the AAL
of these regions is comparable, indicating that
lower middle-income countries will be more challenged to achieve their development goals (Figure 3.9).
In such circumstances, it is impossible to achieve
sustained, let alone sustainable, growth. For
example, in Asia, Myanmar’s AAL represents 30
per cent of its annual capital investment and in
the Philippines and Cambodia 14 per cent and 10
per cent respectively. In Latin America, for Honduras and Guatemala the AAL represents almost
18 per cent and around 10 per cent of new capital
investment, respectively.
Disaster risk also challenges social development.
While social expenditure in absolute terms is
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lowest in South Asia, the region’s AAL is equivalent to more than 10 per cent of that expenditure.
Disaster risk thus threatens the capacity for social
expenditure precisely in those countries with the
least capacity and the greatest need to invest.
For example, social expenditure in sub-Saharan
Africa is little more than 1 per cent of that in East
Asia and the Pacific, or around 3 per cent of that
in Latin America and the Caribbean. However, the
AAL in sub-Saharan Africa is equivalent to almost
3 per cent of this limited investment.
Similarly, while annual social expenditure is
about 400 times greater in high-income countries
than in low-income countries, the AAL in lowincome countries is equivalent to about 22 per
cent of social expenditure, compared to only 1.45
per cent in high-income countries (Figure 3.10).
Given that spending on social protection, public
health and public education investment is critical to the Sustainable Development Goals, this

Figure 3.9 Multi-hazard average annual loss in relation to capital investment by income group

(Source: UNISDR with data from Global Risk Assessment and the World Bank.)

Figure 3.10 Multi-hazard average annual loss in relation to social expenditure by income group

(Source: UNISDR with data from Global Risk Assessment and the World Bank.)
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Figure 3.11 Top 15 countries: Multi-hazard average annual loss in relation to social expenditure (excluding SIDS)

(Source: UNISDR with data from Global Risk Assessment and the World Bank.)

again highlights that those objectives cannot be
achieved unless disaster risk is addressed.
A number of larger countries like Myanmar, Madagascar, Philippines and Honduras face particularly difficult challenges in this regard, as the AAL
represents almost 55 per cent of social expenditure in Honduras, nearly 69 per cent in the Philippines, more than 80 per cent in Madagascar
and 200 per cent in Myanmar (Figure 3.11). In Latin American countries like Ecuador, Guatemala
and Peru, the AAL represents over 15 per cent of
annual social expenditure.
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3.3

				
Hazard-specific risk profiles

Different hazards can be seen to represent different risk layers and are therefore associated
with various levels of frequency and impact. It is
important to understand the implications of
these different hazards and the way that they interrelate with drivers of vulnerability and exposure to create specific patterns of risk.
The AAL figures used for these estimates aggregate the expected annual losses from different
hazards (Figure 3.12), which in turn represent
different risk layers. For example, tsunamis are
usually associated with very low-frequency but
high-severity impacts, while tropical cyclones
have a much higher frequency and usually medium to high severity of impact. Earthquakes are
lower-frequency events that can cause greater
losses, i.e. generate significant damage across
large areas of a country, while floods are more

Figure 3.12 Contribution of each hazard to global AAL

(Source: UNISDR with data from Global Risk Assessment.)

regular occurrences. In contrast, tsunamis usually affect only a relatively small area beyond
the coastline. These differences in frequency
and spatial extent determine how the different
hazards contribute to global AAL. For example,
even though it contributes only 0.29 per cent to
global AAL, tsunami risk may have devastating
local impacts when it does occur, as the events
in the Indian Ocean in 2004 and Japan in 2011
highlighted.
Earthquakes
Earthquakes occur infrequently but can correlate with high losses across large regions. In
Japan and on the Pacific coasts of the United
States of America and Chile, earthquake risks are
explained by major concentrations of exposed
assets in areas of high seismicity. However, the
vulnerability of building stock is low thanks to
good construction standards, a long history of
earthquakes, and strong governance. In low and
middle-income countries, such as Bangladesh,
China, the Dominican Republic, El Salvador, Iran,
Nepal and the Philippines, the vulnerability of the
building stock makes a far greater contribution
to risk.
Seismic hazard depends on the magnitudes
and locations of likely earthquakes, on their

frequency and on the properties of the rocks and
sediments that earthquake waves travel through.
Tectonic earthquakes can occur anywhere where
an active fault exists, and the magnitude depends
on the area of the fault that ruptures. Although
earthquakes cannot be predicted, scientific analysis can provide information on the potential frequency and magnitude of events. Earthquakes
can also trigger secondary hazards associated
with landslides, liquefaction and tsunamis.
Earthquake risk contributes US$113 billion to
global AAL. To put this figure into perspective, it
is equivalent to annual public education expenditure in all of the Middle East and North Africa, or
50 per cent of public health expenditure in Latin
America and the Caribbean.
The countries with the highest absolute AAL values are the United States of America, Japan and
Italy. However, relative to both capital stock and
investment, the risk is significantly higher in low
and middle-income countries (Figure 3.13).
In terms of geographical regions, the highest relative risks can be found in Latin America and the
Caribbean and in the Middle East and North Africa. The earthquake AAL in these regions is equivalent to 1.6 per cent and 1 per cent of their capital
investment, respectively, compared to 0.6 per
cent in Europe and Central Asia and 0.4 per cent
in North America.16 These are regions where the
exposed building stock is growing in contexts
that may exhibit relatively weak regulatory quality and where prospective disaster risk management is critical to avoiding future disaster risk
accumulation. Middle-income countries such as
Honduras, Guatemala, Peru and Tajikistan all
have a high ratio of AAL to capital investment.
Earthquake risk has also become a critical problem for countries that have experienced a severe
economic downturn and where capital investment has dried up. For example, Greece’s annual
capital investment now amounts to only around
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Figure 3.13 Top 15 countries: Earthquake AAL in relation to capital stock (excluding SIDS)

(Source: UNISDR with data from Global Risk Assessment and the World Bank.)

2.5 per cent of its building stock. This investment is now just over half of that observed in
upper middle-income countries such as Peru.
As a result, Greece’s earthquake AAL has come
to represent 10 per cent of its annual capital
investment.

Figure 3.14 Top 15 countries: Earthquake PML500 in relation
to capital stock (excluding SIDS)

In terms of PML, over a 20-year period there is a
4 per cent probability of a loss equivalent to the
value of more than 8 per cent of Greece’s capital
stock (Figure 3.14) and over 300 per cent of the
country’s annual capital investment. The country’s AAL is also equivalent to almost 2.5 per
cent of its national income (GNI). It is unclear
whether this contingent liability was taken into
account when the international community provided over EUR 200 billion in loans to support the
Greek economy between 2010 and 2012. In reality, earthquake risk could spill over into the financial system and become increasingly systemic.
(Source: UNISDR with data from Global Risk Assessment.)
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Figure 3.14 shows the 15 countries (excluding
SIDS) where the highest proportion of capital
stock could be lost with a probability of 10 per
cent over a fifty-year period (500-year PML). As
can be seen, these potential losses are important, representing between 2 and 12 per cent of
the total capital stock for these countries.
These losses are equivalent to 800 per cent of
annual capital investment in Trinidad and Tobago, 100 per cent of annual capital investment in
Peru and 90 per cent in Japan. To avoid systemic risk, it is important to factor contingent liabilities into international loans and other financial
instruments.

Tropical cyclones
Global average annual loss from recurrent
cyclone winds and storm surge is estimated at
US$80 billion, which is equivalent to 1.4 times the
total public health expenditure in Africa or 85 per
cent of public education expenditure in Australia
and New Zealand combined.

The physical intensity of tropical cyclones is
determined by their wind speeds, which affect
both coastal and inland areas. Historically, the
highest concentration of cyclonic wind has been
in the Western Pacific (Figure 3.15). The weakest storms take place near the equator, in their
first stages of development; over land, as they
run out of energy; and in the mid-latitudes due
to the cooler temperature of the water.17 Given
the concentration of economic assets and population along the coasts in many countries, risk is
heavily influenced by exposure. However, in low
and middle-income countries the vulnerability of
building stock is an important risk factor which
increases in weight in the case of low-intensity
cyclones (UNISDR, 2011a).
Strong winds and low air pressure in the eye of
the storm may also cause storm surges up to 10
metres high. In contrast to wind, storm surge
can only contribute to significant damage along
the coast, depending on the slope of the seabed in the area where the cyclone makes landfall

Figure 3.15 Worldwide historical tropical cyclone tracks

(Source: NASA.18)
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(Graham and Riebeek, 200619). Storm surges can
be severely destructive, and losses are highly
dependent on exposure, especially in areas without coastal protection works.
As in the case of earthquakes, the absolute AAL
from tropical cyclones (wind and storm surge) is
concentrated in large countries like Japan and
the United States of America, which have a large
stock of exposed capital (Figure 3.16). However,
this is equivalent to only 1 and 2 per cent (respectively) of their capital investment. In contrast,
while the AAL in the Philippines is less than a
quarter of that of the United States of America, it
is equivalent to almost 12 per cent of the former’s
capital investment. With the exception of SIDS,
the Philippines and Madagascar are the countries
with the largest proportion of their capital investment at risk, again highlighting the importance of
prospective disaster risk management.

Accurate estimates of storm surge risk require
detailed data on exposure and the morphology
of the seabed. As such, detailed risk assessments
are necessary in areas prone to storm surges,
such as Belize City (Box 3.2).

Tsunami
The global AAL for tsunamis is estimated at
US$530 million. This figure is significantly lower
than that associated with other hazards due to
the fact that tsunami impacts are very localized
along coasts and that while tsunamis are highly
destructive, they are also highly infrequent.
More than 80 per cent of tsunami events are
caused by earthquakes. However, other phenomena such as submarine and sub aerial landslides
or volcanic eruptions can also produce or contribute to tsunami occurrence. For example, the
1998 Papua New Guinea tsunami, which killed
2,182 people (EM-DAT, 201420), was caused by a

Figure 3.16 Top 15 countries: Tropical cyclone AAL in relation to capital investment (excluding SIDS)

(Source: UNISDR with data from Global Risk Assessment and the World Bank.)
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Box 3.2 Strong wind and storm surge risk in Belize City

In the context of an assessment supported by the Inter-American Development Bank, tropical cyclone (hurricane) AAL in Belize City was estimated at US$37 million (ERN-AL, 2010).
Through the collection of detailed information on building classes, topography and bathymetry, it was possible to identify the areas at risk from both hurricane winds and storm surges.
In the case of storm surge (left-hand map) only low-elevation areas located within a certain distance from the
shore are at risk, whereas wind hazard is distributed throughout the city (right-hand map). These results
formed the basis for an emergency response plan devised by the National Emergency Management Organization (NEMO). In addition, training activities have been implemented with many institutions to evaluate the
hazards and risk with a probabilistic approach.

Tropical cyclone risk from storm surge (AAL by building)

Tropical cyclone risk from strong wind (AAL by building)

The risks were evaluated on the basis of the current level of hazard as well as future scenarios of climate
change.

(Source: CIMNE-INGENIAR, 2014.)
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submarine landslide, which itself was triggered
by an earthquake. In areas like eastern Indonesia
(Løvholt et al., 2012 and 2014) and the Caribbean (Harbitz et al., 2012), tsunamis due to landslides and volcanic eruptions are more frequent
and contribute to a significant portion of the risk
in those regions.
In the open ocean, the speed of tsunami waves
may exceed 970 km/h. Once tsunamis make landfall, wave heights may reach 30 metres above
sea level or more. The speed and the distance
that tsunami waves travel inland depends on
the topography of the coastal area and land cover.21 The waves from the Tohoku tsunami of 2011
in Japan were as high as 10 metres and affected
more than 400 km of coastline.22
Given that intense tsunamis completely destroy
rather than damage physical assets in the proximity of the shore, tsunami risk is heavily influenced by exposure. This is reflected in the results

Figure 3.17 Top 15 countries: Tsunami AAL (excluding SIDS)

of the Global Risk Assessment, which show that
tsunami risk is concentrated in a relatively small
number of countries (Figure 3.17).
In terms of geographical regions, East Asia and
the Pacific have the highest absolute tsunami
AAL by far. Japan in particular has a far higher
tsunami AAL than any other country.
As tsunami risk constitutes only a small portion
of multi-hazard risk, it is not directly comparable to social expenditure or capital investment
in either geographical regions or income groups.
However, the potential impact of tsunamis on
the economy at the local, national, and even the
global level cannot be ignored due to the cascading impacts that tsunamis can generate in
countries where critical facilities such as nuclear power stations are located in coastal areas.
This fact was highlighted by the Tohoku tsunami in 2011, which caused about US$130 billion in
damage to buildings and total of US$210 billion in
direct economic damage including infrastructure
and the agriculture sector (GFDRR, 2012a). There
is a 10 per cent probability that a number of territories and countries will lose a significant proportion of their capital stock to tsunami risk over
a 50-year period (PML500). This includes territories such as Macau and Hong Kong, where capital
stock is heavily concentrated along the coastline,
as well as larger countries such as the Philippines
or New Zealand (Figure 3.18).
River floods
Floods affect more people worldwide than any
other hazard. There are many different manifestations of flooding, including flash floods, coastal flooding, surface water and ponding floods. In
this analysis, flood risk 23 is calculated only considering river flooding, and the measure of intensity used is the depth of the water. For frequent
small-scale floods, risks can be estimated statistically using historical data, but for major floods a
probabilistic approach is required.

(Source: UNISDR with data from Global Risk Assessment.)
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Figure 3.18 Top 15 countries: Tsunami PML500 in relation to capital stock

(Source: UNISDR with data from Global Risk Assessment and the World Bank.)

While flood risk should be managed through prospective measures such as land-use planning,
the continued industrial, commercial and residential development on floodplains, together
with climate change, has made flooding a very
dynamic risk. Corrective measures such as flood
defences can protect against losses up to a certain threshold, and countries like Japan and the
Netherlands have made major investments in
flood protection. However, flood defences may
encourage further development on floodplains,
leading to devastating consequences if a low-frequency but high-severity loss above the protection threshold were to occur. In contrast, flood
risk in low-income countries often reflects a lack
of capacity to invest in flood protection.
As the 2011 Chao Phraya River floods in Thailand
demonstrated, flooding may produce major correlated losses that equal those arising from earthquakes or tropical cyclones. The Thailand floods

also revealed the risk to global supply chains
when industries are concentrated on floodplains
(UNISDR, 2013a; CEO Risk Forum, 2012). A recent
analysis of “hidden hotspots” in emerging markets revealed that other countries in the world
present an even greater flood loss potential than
Thailand (Swiss Re, 2012): China tops the ranking,
followed by Brazil, Russia and India (Figure 3.19).
Floods also cause major losses in high-income
countries. While the average annual economic
damage from floods in the United Kingdom, for
example, is in the range of US$250 million (Penning-Rowsell, 2014), the United Kingdom saw the
second wettest year on record in 2012 (second
only to 2007), with flood-related losses reaching
approximately US$1.8 billion. The RMS UK Inland
Flood Model estimated that nearly half of the UK’s
expected average annual flood loss comes from
major river flooding, and the remainder is attributed to small river and stream flooding, flash
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Figure 3.19 “Flood hot spot” rankings in emerging markets

(Source: Swiss Re, 2012.)

flooding, pluvial flooding and localized heavy
precipitation (RMS, 2013). The UK government
itself estimates that around 2.4 million properties are at risk of riverine and coastal flooding in
any given year (National Audit Office, 2014).
Flood risk contributes US$104 billion to global AAL. To put this figure into perspective, it is
equivalent to twice the public health expenditure
in the Middle East and North Africa or 30 per cent
of annual public education expenditure in Latin
America and the Caribbean.
The countries with the highest absolute AAL are
China, the United States of America and India.
However, in relation to their capital stock, a different set of countries in South-East Asia rank
even higher, with Myanmar, Lao People’s Democratic Republic and Cambodia facing the highest
relative AAL from riverine floods (Figure 3.20).
Relative to capital investment, many low-income
and lower middle-income countries have high
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levels of flood AAL in relation to their capital
investment (Figure 3.21) because those countries have not had the capacity to make the same
investments in flood defences as high-income
countries. For example, the AAL for flooding in
Myanmar and Somalia represents over 20 per
cent of the countries’ capital investment. This
highlights the importance of prospective risk
management if new capital investment is to be
protected.
The AAL from floods also represents an important proportion of social expenditure. Myanmar,
for example, faces an AAL that is equivalent to
around 200 per cent of its total social expenditure
(Figure 3.22). Lao People’s Democratic Republic,
Bangladesh, Cambodia and Bhutan are all challenged with AALs that represent around a third of
their social expenditure.
This means that floods represent a significant
challenge to both capital investment and social
development in many low-income and lower

Figure 3.20 Top 15 countries: Flood AAL in relation to capital stock (excluding SIDS)

(Source: UNISDR with data from Global Risk Assessment and the World Bank.)

Figure 3.21 Top 15 countries: Flood AAL in relation to capital investment (excluding SIDS)

(Source: UNISDR with data from Global Risk Assessment and the World Bank.)
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Figure 3.22 Top 15 countries: Flood AAL in relation to social expenditure (excluding SIDS)

(Source: UNISDR with data from the Global Risk Assessment and the World Bank.)

middle-income countries, which are not able to
make the necessary investments in flood defences. Increased investment in flood risk management in these countries will therefore be a
precondition for achieving the Sustainable Development Goals.

3.4

Small island developing states
at risk

Due to their size, location and characteristics of
their economies, SIDS are particularly challenged by disaster risk. In relation to their capital stock, investment and social expenditure,
they face the highest potential losses associated
with several hazards.
Small island developing states (SIDS)24 face disproportionally high risks. For example, SIDS would
be expected to lose 20 times more of their capital stock each year compared to Europe and Central Asia. Relative to capital investment or social
expenditure, SIDS also top all of the regional risk
rankings. Their combined AAL is equivalent to 10
per cent of their total annual capital investment,
compared to less than 2 per cent in East Asia and
the Pacific and around 1.2 per cent in Europe and
Central Asia (see Figure 3.8 in Section 3.2 above).
Similarly, the AAL in SIDS is equivalent to almost
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Figure 3.23 Top 15 SIDS: Multi-hazard AAL in relation to social expenditure

(Source: UNISDR with data from Global Risk Assessment and the World Bank.)

20 per cent of their total social expenditure, compared to only 1.19 per cent in North America and
less than 1 per cent in Europe and Central Asia.

Figure 3.24 Top 15 SIDS: Earthquake PML500 in relation to
capital stock

Individual countries such as the Bahamas and
Antigua and Barbuda have an extraordinarily high ratio of AAL to social expenditure (Figure
3.23). In five SIDS, the AAL is equivalent to over
100 per cent of what these countries are currently
able or willing to spend on education, health and
social protection.
In the case of earthquakes, the AAL in Trinidad
and Tobago represents over 20 per cent of the
islands’ capital investment, and in Saint Kitts and
Nevis the figure is over 10 per cent. Over a 50-year
period, both countries face a 10 per cent probability of losing around 27 per cent of their total
capital stock in an earthquake (Figure 3.24).
In the case of tropical cyclones, nearly all of the
countries with the highest AAL relative to capital

(Source: UNISDR with data from Global Risk Assessment and the World Bank.)
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investment, capital stock and social expenditure
are SIDS (Figure 3.25).
Due to high coastal exposure, storm surges make
a major contribution to tropical cyclone AAL in
SIDS. In contrast, it tends to represent only a small
proportion of the overall cyclone AAL in large
countries, where winds can affect not only coastal but extensive inland areas. While the Cayman
Islands and Antigua and Barbuda have the highest relative AAL for cyclone wind, the highest relative risk with respect to storm surge is found in the
Bahamas, Montserrat and Dominica (Figure 3.26).

In terms of tsunami risk, SIDS such as Tonga,
Palau, Solomon Islands and Vanuatu also rank at
the top in terms of average annual loss relative to
their capital stock. While the AAL may seem relatively low in comparison to other hazards (Figure
3.27), tsunami risk levels are significant in both
absolute and relative terms in coastal zones that
are directly exposed. As a great deal of critical
infrastructure and primary transport facilities
are located in coastal zones in SIDS (UNISDR,
2013a), tsunami impact can be significant.

Figure 3.25 Top 15 countries: Tropical cyclone AAL in relation to social expenditure, capital investment and capital stock

(Source: UNISDR with data from Global Risk Assessment and the World Bank.)
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Figure 3.26 Top 15 SIDS: Tropical cyclone AAL (storm surge and cyclone wind) in relation to capital stock

(Source: UNISDR with data from Global Risk Assessment.)

Figure 3.27 Top 15 SIDS: Tsunami PML500 in relation to capital stock

(Source: UNISDR with data from Global Risk Assessment.)
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3.5

The additionality of climate
change

While climate change can result in lower expected losses in selected regions, for some parts of
the world, changing hazard patterns and higher
levels of vulnerability due to climate change are
expected to increase overall losses. In the Caribbean, these losses will be significant.
The Intergovernmental Panel on Climate Change
(IPCC) has highlighted that there is low confidence
in any observed long-term (i.e., 40 years or more)
increases in tropical cyclone activity (intensity,
frequency and duration), after accounting for
past changes in observing capabilities. It is likely

that the global frequency of tropical cyclones will
either decrease or remain essentially unchanged.
However, average tropical cyclone maximum wind
speed is likely to increase, although increases may
not occur in all ocean basins (IPCC, 2012).
In the Caribbean, the risk associated with tropical
cyclone winds was recalculated using possible
future cyclone trajectories in the North Atlantic
basin simulated using climate change scenarios
up to 2055 (CIMNE-INGENIAR, 2014a) but assuming constant exposure and vulnerability.
In most countries, the AAL increases under the
climate change scenario (Figure 3.28). For the
Caribbean basin as a whole, climate change
contributes an additional US$1.4 billion to the
expected average annual losses associated with

Figure 3.28 AAL from tropical cyclone wind for Caribbean and Central American countries, with and without climate change

(Source: CIMNE-INGENIAR, 2014.)
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wind damage alone, excluding changes in the
AAL associated with storm surge due to sea level rise. Given that Caribbean countries are collectively responsible for only a small proportion of
global greenhouse gas emissions, the additional AAL of US$1.4 billion raises important questions regarding accountability for risk generation
and regarding who should pay for these additional losses.
In some countries, the additionality of climate
change is very significant. One example is Anguilla, where the AAL attributable to cyclone wind
doubles with climate change, or Trinidad and
Tobago, which faces a fivefold increase due to
climate change. In contrast, Mexico would actually see a reduction in AAL, highlighting that the
effects of climate change are not evenly distributed but will affect different countries in different ways.

3.6

				
Volcanic risk

New results from volcanic risk assessments
show that while expected losses may be lower
than those from other hazards at a global scale,
in affected regions, they can be significant. Further, the impacts from volcanic ash fall can affect economic activity and the environment far
beyond the locality of the hazard event.
There are 1,551 volcanoes on land that are known
to have been active in the last 10,000 years (the
Holocene), with a total of 9,444 eruptions. Since
1950, an average of 31 volcanoes have erupted
each year. Most active volcanoes are located at
the boundaries between tectonic plates, where
the earth’s crust is either created or consumed
(GVM, 2014a).
Volcanoes are associated with multiple hazards,
including pyroclastic flows and surges; volcanic

ash and tephra (large quantities of intensely fragmented rock); ballistics (rocks ejected by volcanic explosions); lahars and floods (fast-moving
and destructive mixtures of volcanic debris and
water); debris avalanches, landslides and tsunamis; volcanic gases and aerosols; lava flows;
earthquakes; and lightning. Each hazard affects
people, agriculture, the built environment and
transport (e.g. aviation) in very different ways.
For example, people living close to a volcano
may be at direct risk from pyroclastic flows, avalanches or lahars. At the other extreme, volcanic
ash clouds in the atmosphere and ash fall on the
ground can have impacts hundreds to thousands
of kilometres from their source.
At present, more than 800 million people in 86
countries live within 100 km of a volcano that
could potentially erupt (GVM, 2014a). The countries with the greatest number of people exposed
are Indonesia, the Philippines and Japan. However, in some small countries, a higher proportion
of the population is exposed, for example over 90
per cent in Guatemala and Iceland (GVM, 2014a).
Five major eruptions in historical time dominate
the mortality records directly associated with
volcanoes. All five major events have occurred
since the late 1700s, with mortality ranging from
15,000 to 60,000 per event. 25 However, volcanic eruptions have also contributed indirectly to
severe mortality, for example by inducing climate
variability in other regions and thus causing famine (UNISDR, 2011a).
According to the Population Exposure Index, 26
only 4 per cent of volcanoes in the world
account for 61 per cent of the exposed population worldwide. The top ten “high exposure” volcanoes are concentrated in Indonesia, Mexico,
the Philippines and Japan. Based on the number of active volcanoes in the country, the hazard level 27 posed and the size of the exposed
population living within 30 km of each volcano,
around 95 per cent of the population exposed to
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volcanic hazard is concentrated in six countries:
Indonesia, the Philippines, Japan, Mexico, Ethiopia, Guatemala and Italy. Around two-thirds of
the total exposed population is concentrated in
Indonesia.
For example, in Naples, Italy (Figure 3.29), over
2 million people live in close proximity to three
active volcanoes (Vesuvius, Campi Flegrei and
Ischia).

Figure 3.29 Satellite image of the Naples area

(Source: GVM, 2014a.)

Relatively small countries, such as SIDS (Figure
3.30), have the highest proportion of their populations exposed to volcanic hazard.
However, given that most volcano-related mortality has occurred in a small number of eruptions, volcanic disaster risk is highly idiosyncratic
and difficult to model. For example, the relatively modest eruption of Nevado del Ruiz in Colombia in 1985 resulted in the death of more than
23,000 people in towns up to 45 km away as a
result of lahars.
Despite population growth, the number of fatalities per eruption has declined dramatically in
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the last few decades, suggesting that mortality
has been reduced thanks to improved volcano
monitoring, hazard assessment and awareness,
early warning, forecasts, communication and
preparedness around specific volcanoes. In
fact, it is estimated that such measures have
saved about 50,000 lives over the last century
(Auker et al., 2013). However, some “high exposure” volcanoes remain unmonitored. For example, there are 5.7 million people living within 10
km of Mexico’s Michoacán-Guanajuato volcanic
field, which currently has no dedicated ground
monitoring system.
Economic loss risk from volcanic eruption
Volcanic eruptions are associated with increasingly large economic impacts. For example, the
losses from the November 2010 eruption of Merapi in Indonesia are estimated at US$3.12 billion
(Surono et al., 2012). The 2010 eruption of the
Eyjafjallajökull volcano in Iceland caused serious
disruptions to air traffic in the North Atlantic and
Europe as fine volcanic ash in the atmosphere
drifted thousands of kilometres from the volcano. The resulting global economic losses
from this modest-sized eruption accumulated
to about US$1.7 billion for the aviation industry
alone (UNISDR, 2013a) and have been estimated to reach a total of US$5 billion including the
effects on global businesses and supply chains
(Ragona et al., 2011).
Volcanic ash is the most widespread of all volcanic hazards. Volcanic eruptions generate
convective plumes of gas, ash and rock fragments which can spread over hundreds of
kilometres, depending on the size of the eruption and the speed and direction of prevailing
winds. Depending on the intensity of volcanic ash fall (i.e. from 1 mm to 200 mm) and the
exposed environment, impacts may be diverse
and range from traffic and aviation disruption
to health problems, soil and water contamination, crop failure, damage to machinery, and collapsing roofs.

The probability of ash fall can be estimated based
on the geographical distribution of volcanoes
and their eruption potential as well as the prevailing winds in different seasons (Figure 3.31).

are higher in smaller countries like Vanuatu and
Papua New Guinea (Figure 3.32).28

Risk from ash fall can be estimated using the
same approach as for other hazards. In the AsiaPacific region, Japan has the highest AAL associated with structural damage due to volcanic ash
at more than US$11 billion, followed by Indonesia
with almost US$6 billion. However, relative losses

Figure 3.30 Top 20 countries and territories: relative population exposed to volcanic hazard

(Source: UNISDR, based on data from GVM, 2014a)
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Figure 3.31 Global map of probabilistic ash fall hazard and regional maps for South-East Asia and Central America

Note: Displayed as the average recurrence interval of ash fall thicknesses exceeding 1 mm.

(Source: GVM, 2014b.)

Figure 3.32 Volcanic ash fall AAL in relation to capital investment, Asia-Pacific region29

(Source: UNISDR, based on data from Geoscience Australia, 2014 and CIMNE-INGENIAR, 2014.)
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3.7

			
Agricultural drought risk

In several countries, losses from agricultural
drought not only pose risks to the national economy but can also lead to devastating effects on
the rural population. With climate change, patterns of agricultural drought can be expected to
change.
Agricultural drought is probably the most socially constructed of all disaster risks (UNISDR, 2011a).
Besides insufficient rainfall, agricultural drought
is associated with other factors such as temperature and wind, which influence evaporation, transpiration and the soil’s capacity to hold moisture.
However, while agricultural drought hazard occurs
when there is insufficient moisture in the soil
to meet the needs of a particular crop at a given
time and location, it is also associated with factors
such as land degradation, inappropriate land-use
and cropping patterns, over-extraction of ground
water, and overgrazing. Low-income rural households and communities may have no alternative
but to farm or graze marginal, drought-prone and
degraded land. And with little capacity to mobilize
assets, they are vulnerable to even small shortfalls
in production and have low levels of resilience.
The direct impacts of agricultural drought are
reduced crop, rangeland and forest productivity,
reduced water levels, increased fire hazard, damage to wildlife and fish habitats, and increased
livestock and wildlife mortality. The indirect
impacts include reduced income from agriculture and increased food and timber prices, which
in turn lead to wider impacts such as malnutrition
(especially among children), increased unemployment, migration, reduced tax revenues and
the risk of foreclosures on bank loans to farmers.
Although agricultural droughts can persist for
several years, even a short, intense drought can
cause significant damage to the local economy
(FAO, 2013a).

In sub-Saharan Africa, only 1 per cent of the
farmed area is irrigated (Ward et al., 2014), while
52 per cent of land is degraded to some degree
(Erian et al., 2014). Despite increasing productivity, the total productivity gap between the region
and developing countries as a whole is still widening (Figure 3.33).

Figure 3.33 Total factor productivity (TFP) index

(Source: USDA Economic Research Service.)

In many low-income countries in this region, agriculture remains a critical economic sector. In
many of those countries where economic activity
and employment are concentrated in agriculture,
such as Eritrea and Ethiopia, a significant proportion of the population is undernourished, and a
significant proportion of the area covered by vegetation is affected by high levels of land degradation and agricultural drought hazard (Table 3.2).
In these countries, agricultural drought not
only poses risks to the national economy but
also leads to devastating effects on the rural
population.
In Malawi, for example, agriculture is responsible
for around 30 per cent of GDP. Estimated annual
losses due to drought represent about 1 per cent
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Table 3.2 Agriculture, land degradation and drought in sub-Saharan Africa

Note: Where data is not included in the table, it is because no data was readily available.
(Source: UNISDR with data from FAO, 2014 and Erian et al., 2014.)

of GDP, and the probable maximum loss (PML)
from a 1-in-25-year drought is equal to 10 per
cent of GDP. In addition, a 1-in-25-year drought
would exacerbate income poverty by 17 per cent,
which would mean an additional 2.1 million people falling below the poverty line (World Bank et
al., no date).
The picture is equally critical in West Africa. Mali,
for example, faces a 10 per cent probability of
suffering production losses amounting to US$48
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million or larger in 50 years for millet alone (Figure 3.34). In Senegal, millet production losses
for the same return period are US$15 million or
more.
According to the IPCC, “climate change is very
likely to have an overall negative effect on yields
of major cereal crops across Africa, with strong
regional variability in the degree of yield reduction” (IPCC, 2014). However, this regional variability would be considerable and may even involve

increases in maize production in eastern Africa
(IPCC 2014).
In Kenya, Malawi and Niger, income from agriculture respectively contributes 30 per cent, 30
per cent, and 38 per cent to each country’s GDP.
Estimated average annual losses (AAL) vary with
and without near-term climate change in all three

countries (Figure 3.35). While maize production
in Malawi is expected to face higher AAL with climate change, Kenya and Niger show reduced AAL
figures for the same climate change scenario,
both in terms of absolute values and as a percentage of their GDP for maize and millet production,
respectively.

Figure 3.34 Probability of production loss in West Africa

(Source: Jayanthi, 2014.)

Figure 3.35 Drought AAL and PML100, with and without climate change

(Source: Jayanthi, 2014.)

85

Figure 3.36 Malawi maize production loss in tons with respect to 2007 countrywide production of maize

(Source: Jayanthi, 2014.)

Table 3.3 Estimated maize production losses in Malawi with and without climate change

(Source: Jayanthi, 2014.)

For example, losses in maize production from a
1-in-25-year drought in Malawi are estimated to
be 23 per cent higher in 2016-2035 than in 19812010 based on near-future climate change scenarios (Figure 3.36).
Climate change could result in significant additional losses in maize production (Table 3.3) and
potentially push countries like Malawi over a resilience threshold in terms of the national economy
as well as poverty.
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In contrast, climate change could have a positive
impact on maize and millet yields in Kenya and
Niger, respectively (Jayanthi, 2014). The results
also show that the impact of climate change
could be different depending on the intensity of
drought.
The agricultural drought risk to maize in the
Kenya Rift Valley, for example, is forecast to
decline in the near future (2016-2035) due to the
impact of climate change. In the climate change
scenario, PML100 (probable maximum loss corresponding to a 1-in-100-year drought) would fall

from 866,440 tons (baseline) to 351,225 tons. The
average annual loss (AAL) is thus projected to be
48,463 tons (1.78 per cent of the total maize production in the Rift Valley Province in 2012), a full
38 per cent lower than the baseline AAL of 78,190
tons (2.86 per cent of the total maize production
in Rift Valley Province in 2012; see Table 3.4).

to the observed losses for the 1981-2010 period,
losses from more severe and infrequent droughts
would be significantly lower (Figure 3.37). For
example, a crop loss of 390,000 tons with a current probability of 1 in 20 years would have an
occurrence probability of 1 in 100 years under the
near-term climate change scenario.

While losses due to frequent droughts (return
periods shorter than 5 years) would be similar

Table 3.4 Estimated maize production losses in the Rift Valley, Kenya with and without climate change

(Source: Jayanthi, 2014.)

Figure 3.37 Probable losses in maize production in the Rift Valley, Kenya with and without climate change

(Source: Jayanthi, 2014.)
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Notes
1 The global AAL for earthquake and tropical cyclone wind has
changed compared to the figures published in GAR13 due to
changes in the methodologies for seismic and tropical cyclone
hazard assessments. Details on the improvements to the methodology can be found in Annex 1 and in CIMNE-INGENIAR, 2014.
2 Persons aged 15 to 64 based on data from the United Nations;
see http://esa.un.org/unpd/wpp/index.htm.
3 World Bank definition of poverty line: those living on less than
US$1.25 per day.

near the equator can exist—as witnessed during the Category 5
Typhoon Bopha in Mindanao in 2012—tropical cyclones do not
typically occur at those latitudes. This is because of the Coriolis
Effect and the fact that storms rotate clockwise in the southern
hemisphere and anticlockwise in the northern hemisphere without crossing over.
18 http://www.earthobservatory.nasa.gov/IOTD/view.php?id
=7079.
19 Hur r icanes: The Greates t Stor ms on Ear th. ht tp://
earthobservatory.nasa.gov/Features/Hurricanes/ (accessed 10
December 2014).
20 http://www.emdat.be.

4 Calculations based on data from the EIA: http://www.eia.gov.

21 http://www.ready.gov/tsunamis.

5 Based on United States Government census data: https://www.
census.gov/hhes/families/data/cps2012.html.

22 http://www.jma.go.jp/jma/en/Activities/jishintsunami/
jishintsunami_low2.pdf.

6 Based on data from the World Bank: http://data.worldbank.
org/.

23 The provisional results presented here give an overview of the
risks associated with river flooding. Factors other than the depth
of the water also have a considerable influence on loss, which
means that there is greater uncertainty compared with other hazards.

7 This is defined as armed criminal violence in situations that are
not identified as conflict or armed conflict.
8 For example, models from the Global Ear thquake model
(http://www.globalquakemodel.org) or Deltares (http://www.
deltares.nl/en).
9 The Global Risk Assessment was conducted in a partnership of
20 institutions. The probabilistic risk model for all hazards was
developed and run by CIMNE and INGENIAR LTDA on the CAPRA
modelling platform. The exposure model at the global scale was
developed by UNEP-GRID and CIMNE in collaboration with WAPMERR, EU-JRC, Kokusai Kogyo and Beijing Normal University. The
hazard models were developed by CIMNE and INGENIAR LTDA (cyclones and earthquakes, with inputs from GEM for earthquakes),
CIMA and UNEP-GRID (floods), NGI and Geoscience Australia (tsunamis and volcanoes), and GVM and Geoscience Australia (volcanoes). Vulnerability was modelled by CIMNE and INGENIAR LTDA
for Latin America and the Caribbean, and by Geoscience Australia
for the Asia-Pacific region. In other regions, HAZUS vulnerability functions developed by USGS were used. Agricultural drought
risk assessments were undertaken by ACSAD and FEWSNET. Peer
reviews were conducted by WMO (hydro-meteorological hazard
models), UNESCO (geohazard models), and an ad-hoc group of
seismic hazard and exposure experts. For more details on partners and their contributions, see Annex 1.
10 http://www.ecapra.org/.
11 Throughout this chapter, capital investment refers to gross
fixed capital formation (GFCF) based on data from 2013.
12 Capital stock refers to a country’s building stock, comprising residential and commercial buildings, schools and hospitals,
based on the exposure model (see Annex 1 for more details).
13 All regions are according to World Bank country and regional
classification; see http://data.worldbank.org/about/countryand-lending-groups.
14 See Annex 1 for full risk results by geographical region.
15 http://data.worldbank.org/.
16 Please see Annex 1 for more details on hazard-specific risk results and graphs depicting key economic and social development
metrics.
17 The GAR15 risk model considers only tropical cyclones (i.e.
hurricanes on the Saffir Simpson Scale), including strong winds
and storm surges. Other tropical circulations, such as tropical depressions or tropical storms, are not considered. These kinds of
events usually involve lower wind speeds, and therefore effects
such as strong winds and storm surge are usually not present in
those cases. Thus, although rare but potentially intense storms
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24 Most SIDS are located in the region of Latin America and the
Caribbean or East Asia and the Pacific.
25 The five historical eruptions responsible for the majority
of fatalities are: Tambora, Indonesia in 1815 (60,000 fatalities);
Krakatau, Indonesia in 1883 (36,417 fatalities); Pelée, Martinique
in 1902 (28,800 fatalities); Nevado del Ruiz, Colombia in 1985
(23,187 fatalities); Unzen, Japan in 1792 (14,524 fatalities).
26 Developed by Aspinall et al. (2011), the Population Exposure
Index (PEI) is one of the prominent indices used in assessing volcano risk. it is based on the population within 10, 30, and 100 km
of a volcano, which is then weighted according to evidence on
historical distributions of fatalities within a given distance from
volcanoes. The PEI is divided into seven levels, from sparsely to
very densely populated areas. The results of the index show that
just 4 per cent of volcanoes account for 60 per cent of the total
population exposed.
27 A Volcano Hazard Index (VHI) has also been developed to
characterize the hazard level of volcanoes based on their recorded eruption frequency, modal and maximum recorded volcanic
explosivity levels, and the occurrence of pyroclastic density currents, lahars and lava flows. Only half of the historically active volcanoes have sufficiently detailed eruptive histories to calculate
VHI.
28 For this loss estimate, a simplified methodology emulating
volcanic ash fall for multi-scale analysis was used for probabilistic hazard modelling of volcanic ash fall in the Asia-Pacific region
(different from the model used in the production of maps in Figure
3.35).
29 It should be noted that these values only represent the losses
from structural damage, which are only a fraction of potential
economic losses that can be caused by ash fall. This also does not
include the losses to the aviation industry from airborne ash.
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Extensive risk
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Unlike intensive risk, extensive risk is more closely associated with inequality and poverty than
with earthquake fault lines and cyclone tracks. In many cases, the hazard, exposure and vulnerability are simultaneously configured through the underlying risk drivers. This also makes
extensive risk an important poverty attribute.

4.1

				
Increasing extensive risk

Extensive disaster risk is magnified by drivers
such as badly planned and managed urban development, environmental degradation, poverty
and inequality, vulnerable rural livelihoods and
weak governance. As a result, it continues to increase.
Extensive risk refers to the risk layer of high-frequency, low-severity losses. In general, this layer is not captured by global risk modelling, nor
are the losses reported internationally. One key
feature of the GAR (UNISDR, 2009a, 2011a, 2013a)
has been to highlight the contingent liabilities
associated with this risk layer, which tend to be
absorbed by low-income households and communities, small businesses, and local and national governments, and which are a critical factor in
poverty (UNISDR, 2009a).
Extensive risk manifests as large numbers of
recurrent, small-scale, low-severity disasters
which are mainly associated with flash floods,
landslides, urban flooding, storms, fires and other localized events. In addition, damage from
electrical storms and lightning is increasingly
contributing to loss from extensive risk due to
wildfires.1
Extensive disaster risk is magnified by drivers
such as badly planned and managed urban development, environmental degradation, poverty
and inequality, vulnerable rural livelihoods and
weak governance. This risk layer is characteristic
of informal urban settlements and low-income
rural areas (UNISDR, 2009a).
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In cities, for example, poverty forces low-income
households to occupy areas of low land value that
may be exposed to floods, landslides and other
hazards (Wamsler, 2014). Informal settlements
are usually characterized by highly vulnerable
housing and a deficit of risk-reducing infrastructure such as drainage (Mitlin and Satterthwaite,
2013). At the same time, speculative urban development, which can lead to the paving of green
areas in rapidly expanding cities and subsidence due to the over-extraction of groundwater,
may also increase the frequency and severity of
urban flooding (UNISDR, 2013a). Unlike intensive
risk, extensive risk is less closely associated with
earthquake fault lines and cyclone tracks than
with inequality and poverty. In many cases, the
hazard, exposure and vulnerability are simultaneously constructed by the underlying risk drivers. For example, all of Panama’s municipal areas
report extensive disaster losses even though the
country lies south of the Caribbean hurricane
belt and earthquakes are infrequent.
Given that extensive and intensive risk simply
refer to different risk layers, any quantitative
threshold between them is arbitrary. The GAR
has used a statistically determined loss threshold (Box 4.1) within which a minimum number
of disasters accumulate the maximum possible mortality and economic damage (UNISDR,
2011a, Annex II), though it would be equally valid to determine a threshold on the basis of return
periods.
At the time when the HFA was adopted, the
mortality, physical damage and economic loss
from extensive risk had not been accounted for
in national or international reports, except in a
number of Latin American countries.2 As a result,

Box 4.1 Intensive vs extensive risk: two different footprints

The variables used to define the threshold between intensive and extensive disaster losses are mortality and
housing destruction. Statistically, the threshold is fixed at:
Mortality: less than 30 people killed (extensive); 30 or more killed (intensive); or
Housing destruction: less than 600 houses destroyed (extensive); 600 or more houses destroyed (intensive).
This threshold has proved robust even as the universe of national disaster databases continues to grow.
As the case of Indonesia shows, extensive and intensive disasters have very different footprints (Figure 4.1).

Figure 4.1 The different footprints of extensive vs intensive disaster loss in Indonesia, 1990-2013

(Source: UNISDR with data from Indonesian national loss database.)
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Box 4.2 Understanding loss and risk from the bottom up: national loss accounting

To uncover extensive risks, an increasing number of countries around the world are adopting a simple and
well-defined methodology to report, analyse and display disaster occurrence and losses at the local level
through a standard definition of hazards, impacts and other indicators. 3 Because the loss data is captured at
the level of local administrative units, this makes it possible to record losses associated with huge numbers
of small extensive disasters that are not internationally reported and thus do not appear in other disaster
databases.
In a pattern that resembles the growth of computer processing power, the number of countries systematically collecting disaster loss data has roughly doubled every two years since these efforts began in Latin
America in the 1990s.
GAR15 features data collected using the same methodology and parameters in 82 countries and 3 states
(Tamil Nadu and Odisha in India, and Zanzibar in Tanzania).
Countries that have published data sets in the last two years, including: Comoros, Madagascar, Mauritius and
Seychelles in the Indian Ocean; Morocco and Tunisia in North Africa; Niger, Senegal, Sierra Leone and Togo in
West Africa; Barbados, Grenada, Saint Lucia, Saint Kitts and Nevis, Saint Vincent, and Trinidad and Tobago in
the Caribbean; Cambodia, Pakistan and the State of Palestine in Asia; and Albania, Serbia, Spain and Turkey
in Europe (Figure 4.2).
Figure 4.2 Increase in number of national loss databases featured in Global Assessment Reports

(Source: UNISDR with data from national loss databases.)
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this risk layer remained largely invisible. However,
since 2007, a sustained effort to assist countries
in systematically recording local disaster losses
(UNISDR, 2009a, 2011a, 2013a) has generated systematic and comparable evidence regarding the
scale of extensive risk from over 80 countries (Box
4.2). Given that 95 per cent of these databases
have been built using a comparable approach and
methodology, it is possible to analyse these local
records at a global level of observation.
Table 4.1 shows that 99.1 per cent of the local-level loss reports from these 85 countries and states
are manifestations of extensive risk, with 96.4

per cent resulting from weather-related events.
The economic losses from extensive disasters
account for more than 45 per cent of total accumulated loss.
Across these countries, extensive disasters are
responsible for only 14 per cent of total disaster
mortality. However, since 1990 extensive mortality has increased almost fourfold in those countries that have consistent data spanning that
period (Figure 4.3), and the trend is statistically
significant.

Table 4.1 National disaster loss data for 85 countries and states 4

(Source: UNISDR with data from national loss databases.)

Figure 4.3 Extensive mortality, 1990-2013 (65 countries, 2 states)5

(Source: UNISDR with data from national loss databases.)
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A similar trend can be observed among smaller-scale disasters in global loss data sets (Figure 4.4). There is a statistically significant trend
towards increasing mortality in events with fewer than 100 deaths.

While extensive risk is responsible for only a small
percentage of mortality, it is associated with a far
more significant proportion of morbidity and displacement (Figure 4.6), both of which feed directly back into poverty.

Extensive disaster mortality is also increasing relative to population size (Figure 4.5).

Extensive risk critically erodes development
assets. Reports show that the majorit y of damage

Figure 4.4 Internationally reported global disaster mortality (events with fewer than 100 deaths)

(Source: UNISDR with data from EM-DAT.)

Figure 4.5 Extensive disaster mortality relative to population (65 countries, 2 states)

(Source: UNISDR with data from national disaster loss databases.)
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and losses since 1990 have been associated with
extensive disasters in those countries with consistent data sets (Figure 4.7).
This makes extensive risk a central concern for
the low-income households and small businesses that depend on public infrastructure and for
the local governments that provide it. These

reported losses all show statistically significant
upward trends from 1990 onward (Figure 4.8). In
part, these trends reflect improved reporting in
some countries. However, upon closer analysis,
this bias has only a low to moderate influence on
the overall trends.6

Figure 4.6 Proportion of injured and displaced people reported in extensive disasters (65 countries, 2 states)

(Source: UNISDR with data from national loss databases.)

Figure 4.7 Percentage of damage and loss from extensive and intensive disaster events (65 countries, 2 states)

(Source: UNISDR with data from national loss databases.)
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Figure 4.8 Reported damage from extensive disasters to housing, education and health facilities,
and agricultural production (65 countries, 2 states)

(Source: UNISDR with data from national loss databases.)

4.2

Undermining development
capacities and gains

Losses from extensive disasters are responsible
for most disaster morbidity and displacement,
and represent an ongoing erosion of development assets. This presents a particular challenge
to the achievement of development goals in areas and regions that already experience social
inequality and exclusion.
Extensive risk particularly challenges the
achievement of development goals in areas and
regions already characterized by social inequality and exclusion. The deficit of infrastructure
in these areas is already an underlying driver of vulnerability and disaster risk and weakens resilience. The loss of this infrastructure in
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disasters further aggravates the situation, generating a vicious cycle. For example, a deficit of
primary health facilities increases the vulnerability of low-income households that suffer flooding. Households with poor health are likely to be
less resilient to disaster loss, and the damage or
destruction of those facilities in disasters further
compounds the problem.
The economic value of these social assets is significant. While the economic losses from intensive
disasters are usually evaluated by governments
or international organizations and insured losses
are assessed by the insurance industry, the economic cost of extensive risk is largely unaccounted for and ultimately reabsorbed into poverty.
Estimates of the cost of those unreported disasters highlight a growing and largely unknown

economic loss since 1990 as well as an overlooked poverty factor.
In 2012, EM-DAT reported economic losses of
US$157 billion, an estimate that is lower than
those published by Swiss Re (US$186 billion),
Munich Re (US$160 billion) and Aon (US$200
billion). If the economic cost of assets lost in
extensive disasters in 82 countries (Figure 4.9)
is extrapolated globally, direct economic losses
would be around 60 per cent higher than those
internationally reported by EM DAT, implying a
total of around US$250 billion for 2012.
This total loss represents 0.33 per cent of global
GDP, 1.4 per cent of global capital investment and
an annual loss of more than US$35 per capita.7
For those 1.4 billion people living below the poverty line with an income under US$1.25 per day,8
the loss is equivalent to almost 8 per cent of their
annual income.

In particular, such losses represent a serious
erosion of public investment in some of those
countries with the least capacity to invest. For
example, the average historical annual losses from disasters in Madagascar since 2001 are
equivalent to around 75 per cent of annual average public investment in the same period;9 in El
Salvador, they amount to almost 60 per cent, and
in Vanuatu they exceed 40 per cent.
Chapter 2 showed how countries have partially succeeded in reducing mortality in intensive disasters through improvements in disaster
management. In contrast, the increasing level
of extensive risk shows how countries have not
been able to address the underlying risk drivers.
Increasing risk at the local level is the necessary
counterfactual to the success in reducing disaster mortality in some countries. It is in reducing
losses in the social and economic assets of communities where countries have gained the least traction in the HFA.

Figure 4.9 Economic losses reported internationally and additional losses reported nationally in 82 countries, 1990-2013

(Source: EM-DAT and national loss databases.)
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Increases in extensive risk threaten efforts to
reduce poverty and to achieve the Sustainable
Development Goals related to poverty and social
development, and they highlight that understanding and practising disaster risk reduction as
disaster management has not been effective in
avoiding risk generation and accumulation. This
theme will be explored further in Parts II and III
of this report.

Notes
1 A new analysis of national disaster loss data shows that between 1980 and 2013, 41 countries reported a total of more than
6,000 events involving electrical storms which killed more than
8,700 people, injured around 4,500 people and destroyed almost
42,000 houses.
2 http://www.desenredando.org/public/libros/1999/edete/.
3 For more information on national loss databases and the data
sets used in this report, see www.desinventar.net.
4 82 countries and 3 states (Odisha and Tamil Nadu, India, and
Zanzibar, Tanzania) in total over varying time frames. For access
to the loss databases and more details on the countries and states
included, see www.desinventar.net.
5 The two states referred to in Figures 4.3, 4.5, 4.6 and 4.7 are Odisha and Tamil Nadu, India.
6 Only a very small group of countries show an increasing trend
that can be associated with improved reporting, but the population of those countries (and the impact reported) is low in comparison to the majority of countries with loss databases. The
group with low reporting bias accounts for more than 95 per cent
of the population represented (1.6 billion) and 74 per cent of all
reports in the sample. Reports of mortality impacts show similarly stable patterns, and reports on other types of impacts show
slightly higher trends which suggest that better reporting should
be taken as one of the causes of the increase, but with a moderate
to low influence. See Annex 2 for more details.
7 Gross Domestic Product (GDP) and Gross Fixed Capital Formation (GFCF) of 2013.
8 Data from the World Bank Development Indicators: http://data.
worldbank.org/.
9 Public investment was calculated as an average of the annual
percentage of public investment in relation to GDP from 2001 to
2011, based on data from the World Bank.
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Chapter 5

Resilience challenged
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In those countries where AAL significantly exceeds key economic progress metrics, such as average annual GDP growth, national savings rates or the ratio of new capital investment to existing
capital stock, it is impossible to ensure sustained, let alone sustainable, growth.
Where countries are not able to buffer and absorb disaster losses, economies can be severely disrupted. A significant number of countries face this challenge even for events that may happen
within a 50 to 100-year time span.

In lower-income countries, and in particular in
countries like SIDS with small economies, disaster losses may challenge an economy’s resilience,
that is, its capacity to absorb losses and recover.
There is insufficient data and evidence to show
whether economic resilience has increased or
decreased since the adoption of the HFA.

significant with respect to other economic progress metrics, such as the existence of reserves or
national savings rates. In such circumstances, it
is impossible to ensure sustained, let alone sustainable, growth.

Economies can be severely disrupted if there is a
high ratio of AAL to the value of capital stock and
savings. Similarly, future economic growth can
be compromised if there is a high ratio of AAL to
capital investment and reserves. Social development will be challenged if there is a high ratio
of AAL to social expenditure.

Ultimately the capacity of a country to develop sustainably will depend on the combination
of these different factors. Economies can be
severely disrupted if there is a high ratio of AAL
to the value of capital stock and savings. Many
countries will not be able to cover their AAL
through domestic savings, which may impact
their capacity to invest in social and economic development. Countries with high rates of
domestic savings will be better able to absorb
even high levels of AAL. Similarly, future economic growth can be compromised if there is
a high ratio of AAL to capital investment and
reserves. Social development will be challenged
if there is a high ratio of AAL to social expenditure. Ultimately the countries where development and the achievement of the SDGs will be
most challenged by disaster risk are those where
the AAL represents a high proportion across all
three domains (Figure 5.1).

The capacity for future development
AAL can be interpreted as an opportunity cost given that resources set aside to cover disaster losses could be used for development. As highlighted
in Chapter 3, in certain income groups and geographic regions, in particular in SIDS and some
low-income countries, AAL estimates represent a
significant proportion and in some cases surpass
levels of capital investment and social expenditure. In those countries, the AAL is also often

This highlights that the countries with high risks
to development include not only low-income
countries such as Madagascar and Haiti but also
middle-income countries like Honduras, Jamaica and Philippines, and high-income countries
like Greece. Although Jamaica and Greece have
a far lower relative AAL compared to the Philippines, Honduras and Madagascar, the negative
implications for development are very similar. At
the same time, while it is economic growth that

However, existing evidence on the distribution
of risk and countries’ ability to absorb losses
points to critical differences related to income
levels, insurance coverage, the size and pattern
of economies, and the financial capacity of various countries.

5.1
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Figure 5.1 Countries with high overall ratio of AAL to social expenditure, capital stock and savings and capital investment and reserves

(Source: UNISDR with data from Global Risk Assessment and the World Bank.)

is most threatened in Greece, it is social development that is most threatened in the Philippines.
Fiscal resilience
Budgeting for disaster loss based on the AAL is
critical but not enough. As the AAL is an annual
average, it does not guarantee economic and fiscal resilience against high-level events for countries that lack the fiscal resilience to cope with

extreme but infrequent losses. Fiscal resilience is
broadly defined as comprising internal and external savings to buffer against disaster shocks.
Once domestic savings are exhausted, a common
approach is to divert funding from discretionary budgets, which in some cases may have been
previously earmarked for development spending. In other cases, countries utilize loans from
international or multilateral financial institutions
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for recovery, reallocating funding and reducing
the available future borrowing capacity for development as well, thus hampering future growth.
In most higher-income countries, a significant
proportion of economic losses are insured. For
example, in the July 2013 hailstorms in Germany and France, an estimated US$3.8 billion of
the total losses of US$4.8 billion were insured, as
were US$1.9 billion of the total losses of US$4.7
billion in the June 2013 floods in Canada (Swiss
Re, 2014a). Furthermore, despite their size in
absolute terms, these losses are rarely significant compared with annual capital investment in
those countries.
In contrast, many countries with lower incomes
and smaller economies, including least developed countries (LDCs) and small island developing states (SIDS), are severely challenged by
rising economic loss. In such countries, most
loss is uninsured and governments do not have
the financial reserves or access to contingency
financing that would allow them to absorb losses,

recover and rebuild. For example, while estimates
of the total losses from Typhoon Haiyan vary,
there is agreement that insured losses are only a
small fraction of the overall loss due to low insurance penetration in the region. For example, AIR
Worldwide estimates total damage at US$6.5 billion to US$14.5 billion, of which only US$300 million to US$700 million are thought to be insured.1
In fact, a considerable number of countries face
resource gaps for events with return periods
below 100 years. For example, while Canada and
the United States would only face challenges in
absorbing the impact from a 1-in-500-year loss,
Algeria, Bolivia, Chile, Indonesia, Iran, Madagascar, Mozambique and Pakistan would face difficulties finding the resources to absorb the impact
from as small as a 1 in 3-25 year loss (Williges et
al., 2014). Clearly, the financial risk to these countries is substantial. In particular, a very significant
number of countries would not pass a stress test
of their financial capacity to absorb the impact of
a 1-in-100-year loss (Figure 5.2).2

Figure 5.2 Countries facing a financing gap for a 1-in-100-year loss event

(Source: Williges et al., 2014.)
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Figure 5.3 Disaster risk in Zanzibar, Mauritius, Madagascar, and Comoros

(Source: UNISDR with data from CIMNE.)

Coupled with the limited availability of reserve
funds, contingent credit agreements, insurance
and access to emergency financing options, the
limited investments in reducing existing risk
and avoiding the creation of new risk mean that
many SIDS in particular are characterized by high
risks and low economic resilience. In the Indian
Ocean, calculating risk in Madagascar, Mauritius,
Comoros and Zanzibar (Figure 5.3) has been a
first step in identifying the threshold of loss levels
where countries would struggle to finance a recovery. In these countries, losses with return periods
of 500 years would require resources equal to 7 to
18 per cent of GDP (Williges et al., 2014).
Countries with large budget deficits are usually
unable to divert funding from revenues to absorb
disaster losses and therefore need to use other mechanisms, including taxation, national and
international credit, foreign reserves, domestic bonds, aid and risk financing instruments.
Using all these financing mechanisms, Mauritius
would still face a resource gap for any losses from

cyclone wind and earthquake with a return period
of 62 years or over (Figure 5.4). The corresponding
return period is only 24 years for Madagascar and
28 years for Comoros (Mochizuki et al., 2014).
A limited ability to absorb losses can increase
the indirect economic costs of a disaster and
can slow recovery (UNISDR, 2013a). For example, disruptions in the transport sector due to
post-disaster reconstruction delays can impact
on a range of other sectors, such as manufacturing and retail trade. However, access to ex-ante
financing arrangements can prevent this problem (Williges et al., 2014). For example, assuming
that post-disaster reconstruction financing were
available in Cambodia 6 months to 1 year after
a disaster, 3 access to ex-ante financing, such as
contingent credit to facilitate more rapid recovery, would help stem the decline in economic
output across a range of sectors, ranging from
more than US$1 million in retail trade to almost
US$6 million in the transport sector and US$7.5
million in manufacturing (ibid.).
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Figure 5.4 Financing gap for cyclone wind and earthquake risk in Mauritius

Note: MFIs = multilateral financial institutions.

(Source: Mochizuki et al., 2014.)

In addition to ex-ante financing mechanisms,
investments in disaster risk reduction measures
are expected to significantly reduce the expected
negative impact of disasters on economic growth
(UNISDR, 2013a). Previous analysis has shown,
for example, that a 1-in-100-year event in Honduras could produce direct losses of up to 33 per
cent and additional indirect and cumulative losses of up to 24 per cent of GDP. New simulations of
real GDP growth after historical disaster impacts
in Honduras—with and without previous disaster risk reduction investments—show that these
losses could be significantly reduced by investing
in risk reduction.4 Interestingly, the simulations
also show that in a country such as Honduras,
where high-intensity disasters occur relatively frequently, even larger investments targeted
at reducing the risk of large-scale events make
financial and economic sense.
In countries with very low rates of capital investment, recovery may take years if disasters destroy
a significant proportion of their capital stock.
Countries with small and vulnerable economies
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have particularly low resilience, as their entire
economy may be devastated; if they also have limited fiscal manoeuvrability, they may also have difficulties financing a recovery (UNISDR, 2009a).
The cumulative effect of disaster loss on fixed
capital may be dramatic in SIDS such as Vanuatu (Figure 5.5) or small countries like Belize.5 It is
estimated that Belize has lost almost 18 per cent
of its accumulated capital investment since 1970
due to the cumulative effects of disasters over
the past 20 years. For Vanuatu, this amounts to a
full 24 per cent of capital investment since 1970.
However, even in higher-income small island
states, economic losses can also have a highly disruptive effect on economic development.
For example, the Cayman Islands suffered significant losses from Hurricane Ivan in 2004 and its
economy still has not recovered fully, leading to
a reduction of cumulative capital investment by
almost 23 per cent since 1970.
In contrast, large economies such as China or
Mexico seem to have sufficient capacity to absorb

losses from a large number of events without significant effects on economic growth in the years
following the event.
As the HFA draws to a close, there is also more
evidence that disaster loss negatively affects

longer-term growth prospects in countries with
limited liquidity and assets (Hochrainer, 2009;
Noy, 2009) despite potential short-term increases
in GDP due to reconstruction efforts and through
large cash injections into the local economy (Kim,
2010; Cavallo et al., 2009; Albala-Bertrand, 1993

Figure 5.5 National economic growth with and without disaster loss impact

(Source: Baritto, 2014 with data from EM-DAT and the World Bank.)
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and 2006; Skidmore and Toya, 2002). For example, cyclone impact simulations for various
countries show that medium-term economic performance would be adversely affected by disaster losses (UNISDR, 2013a).

5.2

Figure 5.6 La Anemona, El Salvador

					
No place to call home

When disasters affect already vulnerable people, the resulting patterns of migration and displacement themselves can become drivers of
new risks.
La Anemona is a community of almost 200 families on the periphery of San Salvador, a community born out of disaster (Figure 5.6). When
Hurricane Ida swept over El Salvador in 2009, the
people of La Anemona suffered heavy losses and
decided to leave their former homes. The land
they chose lacks basic infrastructure, services

(Source: Lynette Wilson/Episcopal News Service.)

and land titles, and is considered unsuitable for
housing, but it was the only unoccupied land the
families could find.6
Almost 90 per cent of El Salvador’s land mass and
more than 95 per cent of its population are considered to be at risk of disasters.7 Examples of communities such as La Anemona abound, showing similar
patterns of how migration and displacement themselves become drivers of new risks (Box 5.1).

Box 5.1 Mobility and vulnerability in Alaska

The Kigiqitamiut people, a small Inupiat community on Alaska’s Bering Sea, are used to practising mobility as an adaptive strategy, having lived a nomadic existence for centuries as a
fishing and hunting community. But at the beginning of the twentieth century, the government promoted their settlement (Marino, 2011), creating new risk by locking the Kigiqitamiut
into a sedentary lifestyle in a hazard-exposed environment as well as creating dependency
on non-local products. Over the last few decades, and despite protection measures put in place, houses and
basic infrastructure have been destroyed by diminished sea ice, more frequent winds and storms, and
increased coastal erosion and flooding (ibid.).
Today, climate change is adding to the challenges the community faces, and the question of relocating the
entire village of Shishmaref has become a major concern, manifest in the creation of the Shishmaref Erosion
and Relocation Coalition in 2001 (USGAO, 2009). But Shishmaref’s relocation is not without obstacles. First,
the cost is estimated at around US$180 million for only 609 inhabitants (ibid.). While U.S legislation has
guidelines for “recovery through rebuilding”, no clear guidelines exist for cases in which complete relocation
is required; in Shishmaref, in situ reconstruction is not sustainable in the long run due to sea level rise and
coastal erosion. Finally, the lack of coordination between different actors and government agencies is also
an obstacle to effective relocation (Marino, 2011).
The case of the Kigiqitamiut people highlights that dramatic social changes can be expected and that economic investments will not only have to be made in small island developing states and low-income nations.
In Shishmaref, a marginalized minority community in one of the richest countries in the world, future predictions of climate risk have already become reality. Other parts of the world may follow soon.
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Figure 5.7 People displaced by disasters since 1970

(Source: IDMC, 2014.)

New global data sets enable up-to-date estimates of the number of persons displaced
by disasters (IDMC, 2014). The figures are not
encouraging, particularly for weather-related
disasters, as they show a clear upward trend
over time (Figure 5.7), with 143.9 million people
displaced by disasters between 2008 and 2012
alone.

estimated that 165 million people were displaced
by disasters (IDMC, 2014).
While mobility, migration and displacement are
sometimes consequences of disasters, they can
Figure 5.8 People displaced due to weather-related and
geophysical hazard events

Displacement is particularly associated with
weather-related disasters (Figure 5.8). International estimates of displacement trends and
patterns are hampered by limited data availability. Due to the multidimensional and complex
dynamics of migration and displacement, quantitative projections for future trends have low confidence levels, even though there is agreement
that climate change will drive future displacement and patterns of movement (IPCC, 2014;
Gemenne, 2010).
Where data is available, it highlights that disaster impacts go far beyond the immediate loss of
assets. Between 2008 and 2014, for example, it is
(Source: IDMC, 2014.)
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also be drivers of new disaster risk (IOM, no date).
Investment and economic development in hazard-prone regions attract people to those areas.
As a result, the population in hazard-exposed
regions is growing proportionally faster than
elsewhere (UN-HABITAT, 2010; UNISDR, 2011a;
Lall and Deichmann, 2011).
Human mobility has always been a strategy to
manage environmental risk and natural resources (Oteros-Rozas, 2012; Warner et al., 2012; Castillo, 2011). But increasingly, everyday social and
political risks add to the pressures on marginal
groups in society to migrate (Schensul and Dodman, 2013). Local displacement can also drive up
hazard exposure and vulnerability by increasing
the pressure on already fragile resource bases (de
Sherbinin et al., 2007; UNISDR, 2009a; Peduzzi,
2010), and urban displacement is a particularly important driver of disaster risk (IPCC, 2014).
Where informal settlements are demolished
to make way for the development of shopping
malls, luxury apartments and hotels (Menon-Sen
and Bhan, 2008), people are often displaced to
other hazard-prone locations.
Thus displacement and migration put a spotlight
on the critical role that vulnerability will continue
to play in driving disaster risk upwards over the
years to come.

No country for old men
Aside from migration and displacement, demographic change will continue to shape risk patterns and trends, including future complex and
systemic risks. Ageing populations in OECD countries, but also in some emerging economies,
mean that an increasing share of people affected will be over 60, which will increase fatalities,
longer-term impacts on well-being and the livelihoods of a large part of the population.
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Evidence from recent events indicate that this
trend is already showing its effects: 71 per cent
of lives lost during Hurricane Katrina and around
50 per cent of fatalities from Hurricane Sandy
were people aged 60 and over (Parry, 2013). During heat waves such as the one experienced in
Europe during 2003, most lives lost are those of
the elderly (OECD, 2014a).

5.3

The international resilience
challenge

The increasing gap between demand for response
to disasters and available global funding highlights the need for effective disaster risk reduction. Resource gaps in a number of countries are
significant even for relatively frequent events.
There is also a humanitarian resource gap, which
can be expressed as the difference between estimated losses and the funding provided by the
global humanitarian community. While it has
been internationally recognized that response
and relief are not sustainable as the main pillar
of disaster risk management, recent figures are
a stark reminder that this gap continues to grow
(Figure 5.9). While humanitarian funding requests
have more than quadrupled over the last 20 years,
the gap between the funding requested and provided has grown by more than 800 per cent. In
other words, global funding requirements are
increasing, while the national and international
capacity to meet them is not growing at the same
rate. Rather than justifying the need for additional humanitarian assistance, this reinforces the
case for investing in disaster risk reduction. Ultimately, the growing humanitarian resource gap
is unsustainable, and an approach based principally on responding to disaster is increasingly
bankrupt.
Globally, the resource gaps vary significantly for
different risk layers (Figure 5.10). For example,
covering the resource gaps caused by losses with

a return period of 10 to 50 years would require
more than US$2.5 billion per year globally
(Hochrainer-Stigler et al., 2014). This is based on
the assumption that there is a cap on the maximum payment a country can receive, as is usually
the case with reinsurers’ average claim payments.

Assuming there is no cap on payments that can
be made to countries, the funding requirements
grow dramatically, ranging from US$3.3 billion
per year for a loss with a 10 to 50-year return period to more than US$20 billion per year for a loss
with a 250 to 500-year return period.

Figure 5.9 Funding requested and received through United Nations appeals (CAP and flash appeals)

(Source: UNOCHA, 2014a.)

Figure 5.10 Resource gaps for different risk layers at the global level

(Source: Hochrainer-Stigler et al., 2014.)
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Notes
1 http://www.air-worldwide.com/Press-Releases/AIR-EstimatesInsured-Losses-from-Super-Typhoon-Haiyan-at-Between--USD300-Million-and-USD-700-Million.
2 Calculations are based on results of the UNISDR Global Risk Assessment for earthquakes, tropical cyclone wind and storm surge,
and tsunami. Estimates of losses from flood events were generated by fitting empirical loss observations to parametric loss curves.
These results should not be used for in-depth national analysis.
For further information on the methodology, see Williges et al.,
2014, and Hochrainer-Stigler et al., 2014.
3 Information provided by the Japan International Cooperation
Agency (JICA) in support of GAR15. The simulations were carried
out with JICA’s improved DR2AD model, an economic model that
allows policymakers to assess the impacts of disasters and the
benefits of disaster risk reduction investments at different points
in time.
4 A similar calculation was performed for the 2009 Global Assessment Report; the findings from that time have been confirmed
using 5 additional years of new data and the analysis has been
updated.
5 http://episcopaldigitalnetwork.com/ens/2013/06/25/naturaldisasters-displacement-perpetuate-poverty-in-el-salvador/.
6 http://www.pnud.org.sv/2007.
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Part II

Inside disaster risk
management
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Since the declaration of the IDNDR in 1990 and in
particular since the adoption of the HFA in 2005,
the disaster risk management sector has grown
exponentially in both size and salience.
It could be argued that the disaster risk management sector first became conscious of its own
existence at the International Conference on
Disaster Mitigation Program Implementation in
Ocho Rios, Jamaica in 1984 (Virginia Polytechnic
Institute, 1985). Yet only 51 international participants attended that conference, indicating the
small size of the incipient sector at that time. In
contrast, the Fourth Session of the Global Platform for Disaster Risk Reduction held in Geneva in May 2013 attracted over 3,500 participants,
including 172 government delegations, 240 nongovernmental organizations, 175 businesses, 30
parliamentarians from 26 countries as well as
local government representatives, scientists and
academics. Over thirty years, the size of the sector has increased by two orders of magnitude.

Figure II.1 Progress in implementing the HFA (2007-2013)

(Source: UNISDR, 2013a.)
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PreventionWeb, the United Nations-hosted global portal for disaster risk management information, now identifies 32,600 professionals involved
in the disaster risk management sector, compared to 5,000 in 2006.1 This represents only a
small proportion of those who actually work in
the sector at the national or local level. According
to PreventionWeb, in 2013 there were 1,127 conferences, seminars, workshops and other events
that connected and integrated the sector, again
reflecting only a small proportion of the events
occurring on the national and local stage.
As the sector has grown, government self-assessments prepared using the HFA Monitor (UNISDR, 2011b, 2013b, 2013c; UNISDR et al., 2009)
provide evidence of an enormous investment
by governments in new legislative and instrumental systems, policies, budgetary allocations,
information systems, early warning mechanisms, disaster preparedness, and to a lesser
extent in corrective disaster risk management.

HFA progress reports highlight that governments
have not only committed to the policy objective
of disaster risk reduction, they have also made
considerable efforts to achieve that objective.

Since 2007, 146 governments have participated in at least one cycle of the HFA review using
the online HFA Monitor. In 2011-2013, 136 countries submitted reports, and governments have
reported growing levels of HFA implementation
(Figure II.1) over time. The 2013-2015 assessment
cycle is ongoing as part of the preparations for
the successor framework to the HFA, and country reports will contribute to a complete picture
of progress over the course of the HFA.
However, from the HFA Monitor alone it is difficult
to gauge how much of the progress reported has
really led to measurable outputs and outcomes
in terms of reduced disaster risks. In other words,
while there is no doubt that the HFA has been a
resounding success in terms of catalysing activity, it is far less clear how effective all that activity has really been.
The HFA Monitor is constructed around 22 core
indicators spread across five priorities for action.
These core indicators are broad and generic,
aggregating the far more specific guidance on
key activities provided in the HFA itself and referring to multiple areas of public policy and actions
by different stakeholders.

As such, it is often unclear from progress reports
which (and whose) actions have made a real contribution to the progress reported under each
core indicator. For many of the key activities, it
is also unclear whether any progress has been
made at all. As a result, where disaster risks have

been reduced it is often difficult to identify which
policies, strategies or instrumental systems are
responsible.
At the same time, the core indicators measure
inputs into disaster risk reduction rather than
outputs and outcomes. For example, the HFA
Monitor provides information on the adoption
of new national policies (input) but has no way
of measuring the level of implementation (output) or whether it has led to a real reduction in
risk (outcome). Therefore, while the momentum
of the disaster risk management sector under the
HFA is undeniable, its effectiveness is unclear.
Increased inputs do not necessarily indicate
achievement of the desired outcome.
Furthermore, while the HFA Monitor captures
activities in the disaster risk management sector, it does not necessarily include actions under
agendas such as the environment, poverty reduction, energy or climate change that may have contributed to disaster risk reduction or actions from
other stakeholders, including the private sector
and civil society.
The archive of accumulated national HFA progress reports now represents the most comprehensive body of information available on how
countries have implemented the HFA. However,
seen from a broader perspective, this information is largely self-referential. The HFA Monitor
documents real achievements in developing the
policies, legislation, information systems and
institutional frameworks recommended by the
HFA, but not the achievement of the policy goal
of reducing disaster risk.
Where success in implementing parts of the
HFA is conflated with success in reducing disaster risk, there is a real possibility of delusion in
the disaster risk management sector. The rapid
growth of the sector and its apparent success in
implementing the HFA may have generated a selfreinforcing hyper-reality (Baudrillard, 1994; Eco,
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Box II.1 Peer-reviewed assessment of progress towards the expected outcome of the HFA

The 22 core indicators of the HFA were divided into thirteen research areas, with four additional areas covering subjects that were not explicitly addressed in the core indicators, namely interconnected and interdependent risk, private investment in disaster risk reduction, climate change adaptation and mitigation, and
standards and normative mechanisms for disaster risk management.
Assessments were coordinated by organizations of the United Nations, the World Bank, the Organisation for
Economic Co-operation and Development and other institutions according to sector-specific expertise. Following an open call for papers, more than 200 input papers were received, and a peer-reviewed background
paper was prepared for each research area. 3

1986).2 In this hyper-reality, perceptions of progress and achievement in disaster management
contrast with the lack of progress in addressing
the underlying risk drivers.
To provide a more complete picture of whether the inputs described by the HFA Monitor have
led to outputs that contribute to the expected
outcome, and to identify common success factors and challenges, peer-reviewed research was
commissioned for GAR15 to complement the
findings from the HFA Monitor (Box II.1).
The peer-reviewed assessment has filled many
gaps in knowledge. However, there is still a general absence of systematic and comparable output indicators that could allow a more rigorous
assessment of what has actually been achieved
under each priority for action, such as the number of buildings built to disaster-resistant codes,
the proportion of watersheds protected, the coverage of early warning systems, or the proportion
of risk-sensitive public or private investment. As
such, the assessment still relies heavily on anecdotal evidence, from which broader tendencies
have to be induced.
This part of the report uses the evidence from
the peer-reviewed assessment together with
findings from the HFA Monitor to look inside
the disaster risk management sector. Chapter 6
examines how and why the understanding and
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practice of disaster risk management as disaster
management has not been effective in preventing and avoiding risk generation and accumulation. Chapter 7 analyses the social production of
risk information and questions the effectiveness
of public awareness and information in generating a culture of prevention. Chapter 8 reviews the
strengthening of disaster management, at the
same time highlighting unmet challenges in postdisaster recovery.

Notes
1 www.preventionweb.net.
2 Baudrillard (1994) defined hyper-reality as “the generation by
models of a real without origin or reality”. Eco (1986) likewise suggests that the action of hyper-reality is to desire reality and, in the
attempt to achieve that desire, to fabricate a false reality that is to
be consumed as real.
3 For full list of research areas and related concept notes, see
http://www.preventionweb.net/english/professional/networks/
private/hfa-thematic-review.
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Disaster risk governance
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The model of disaster risk governance proposed by the HFA is one of the areas in which countries
report greatest progress. And these efforts have involved not just a minority but a large majority
of countries. Although it is still incomplete, the transition from emergency management to
disaster risk management has picked up momentum.
In practice, however, most resources continue to be invested in strengthening capacities for
disaster management, and there has been limited success in applying policies, norms, standards
and regulations to manage and reduce risk across development sectors.

6.1

				
The HFA as a catalyst

Progress in some areas has been significant: over
100 countries now have dedicated national institutional arrangements for disaster risk management; more than 120 countries have undergone
legal or policy reforms; over 190 have established
focal points for disaster risk reduction; and 85
have created national multi-stakeholder platforms since 2007.
Governance refers to the different ways in which
governments, the private sector and in general all individuals and institutions in a society
organize themselves to manage their common
affairs (UNDP, 2010). The concept of governance
includes formal and explicit mechanisms such as
legislation, policies, mandatory standards and
administrative procedures through which societies are organized as well as the wide range of
informal and implicit arrangements that mediate
social, economic and political relationships and
the management of territory and resources.1
Governance arrangements evolve over time
in the context of the broader political economy, reflecting how social, economic and political relationships emerge, mesh and interweave
in space and time, and become infused with and
justified by symbolic values relating to notions
such as democracy, freedom, human rights or the
nation-state (Ishiwatari, 2013).
Within this broader governance concept,
disaster risk governance refers to the specific
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arrangements that societies put in place to manage their disaster risk (UNISDR, 2011a; UNDP,
2013a Gall et al., 2014a) within a broader context of risk governance (Renn, 2008). This reflects
how risk is valued against a backdrop of broader social and economic concerns (Holley et al.,
2011). For example, the fact that a country adopts
and enforces a seismic building code is as much a
reflection of the importance of safe buildings for
economic development and social well-being as
it is a safeguard against earthquake risk.
The HFA placed considerable emphasis on different aspects of governance (Box 6.1), including
the development of institutional and legislative
frameworks, the allocation of resources and the
mobilization of communities. The model of disaster risk governance proposed by the HFA was
influenced by the approach adopted by Colombia in 1989 and subsequently by many other middle and low-income countries (with important
variations). This model stressed a horizontally
and vertically integrated systems approach with
strong coordination across sectors and a delegation of responsibilities to the local level based on
the principle of subsidiarity. It emphasized the
adoption of regulation and other mechanisms
to ensure compliance and provide incentives.
The model also recommended specific budgetary allocations for disaster risk reduction, and
it promoted the participation of volunteers and
communities. At the same time, it stressed the
importance of integrating disaster risk reduction into development policies, including poverty reduction, on the basis of strong political
determination.

Box 6.1 Key activities relating to disaster risk governance in the HFA

National institutional and legislative frameworks:
(a) Support the creation and strengthening of national integrated disaster risk reduction mechanisms, such as
multi sectoral national platforms, with designated responsibilities at the national through to the local levels to
facilitate coordination across sectors. National platforms should also facilitate coordination across sectors,
including by maintaining a broad based dialogue at national and regional levels for promoting awareness
among the relevant sectors.
(b) Integrate risk reduction, as appropriate, into development policies and planning at all levels of government,
including in poverty reduction strategies and sectors and multi sector policies and plans.
(c) Adopt, or modify where necessary, legislation to support disaster risk reduction, including regulations and
mechanisms that encourage compliance and that promote incentives for undertaking risk reduction and mitigation activities.
(d) Recognize the importance and specificity of local risk patterns and trends, decentralize responsibilities and
resources for disaster risk reduction to relevant sub-national or local authorities, as appropriate.
Resources
(e) Assess existing human resource capacities for disaster risk reduction at all levels and develop capacity-building plans and programmes for meeting ongoing and future requirements.
(f) Allocate resources for the development and the implementation of disaster risk management policies, programmes, laws and regulations on disaster risk reduction in all relevant sectors and authorities at all levels of
administrative and budgets on the basis of clearly prioritized actions.
(g) Governments should demonstrate the strong political determination required to promote and integrate
disaster risk reduction into development programming.
Community participation
(h) Promote community participation in disaster risk reduction through the adoption of specific policies, the promotion of networking, the strategic management of volunteer resources, the attribution of roles and responsibilities, and the delegation and provision of the necessary authority and resources.

The 302 self-assessment reports prepared using
the HFA Monitor2 and the UN Global Assessment
Reports on Disaster Risk Reduction published
in 2009, 2011 and 2013, as well as the Mid-Term
Review of the HFA (UNISDR, 2011b) and other
published analyses from the HFA Monitor (UNISDR, 2011c, 2013b, 2013c; UNISDR et al., 2009),
have provided detailed country-by-country evidence of how participating states have invested
in most (but not all) of these key activities. The
measures taken have included the formulation of
legislation and national policies, the creation of
institutional frameworks, the decentralization of

responsibilities to local governments and the creation of dedicated budgets.
When understood as an instrument of policy formulation and institutional organization, the model of disaster risk governance proposed by the
HFA is one of the areas in which countries report
making greatest progress (Figure 6.1). According
to the HFA Monitor, over 100 countries now have
dedicated national institutional arrangements
for disaster risk management. As of 2014, more
than 120 countries had undergone legal or policy reforms, over 190 had established focal points
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Figure 6.1 Progress against Priority for Action 1 of the HFA

commitment to disaster risk reduction. Although
it is still incomplete, the transition from emergency management to disaster risk management which began under the IDNDR has picked
up speed and momentum under the HFA (Gall et
al., 2014a).
At the same time, and as highlighted in Chapter 1,
the syncretic evolution of the sector from emergency management organizations means that
disaster risk management has been principally
understood and practised as disaster management. For a number of reasons, this approach has
not been effective in achieving the policy goal of
disaster risk reduction.

(Source: UNISDR with data from the HFA Monitor.)

for disaster risk reduction and 85 had created
national multi-stakeholder platforms since 2007
(UNDP, 2014a).
Over the last two years, at least eight countries
have established new legal frameworks for disaster risk management. For example, Bhutan (Government of Bhutan, 2013) and Burkina Faso
(Government of Burkina Faso, 2014) have applied
a number of legal principles to reform their institutional arrangements, including a reform of the
division of powers between all stakeholders and
strengthened national mechanisms. Paraguay
decided in December 2013 to reform its national policy on disaster risk reduction based on four
pillars: to strengthen institutional capacities, to
increase funding, to improve education, communication and citizen participation in disaster risk
reduction, and to improve the acquisition and
management of knowledge and technology (Government of Paraguay, 2013). This evidence is testimony to an extraordinary burst of progress in
only a short period of time, and the efforts have
involved not just a minority but a large majority of countries. It reflects how countries have
been able to use the HFA to catalyse a range of
activities and an increasing concern with and
120

Part II - Chapter 6

6.2
			

Prospective disaster risk
management: the divorce 		
between discourse and practice

While a number of new policies, legislation and
organizations have been developed and set up,
there remains a disconnect between theory, formal arrangements and disaster risk management practice.
In the 1990s, the work of disaster research networks such as LA RED in Latin America, PeriPeri U in sub-Saharan Africa, Duryog Nivaran in
South Asia3 (Lavell, 2004; Gellert-de Pinto, 2012;
PeriPeri U, no date) and others influenced both
the Yokohama Strategy and the HFA, highlighting how disasters are indicators of unresolved
social and development problems and making
the case that disaster risk reduction could not
be achieved unless the underlying drivers of risk
were addressed (Gall et al., 2014a).
Priority for Action 1 of the HFA called for the integration of disaster risk reduction into poverty
reduction and other development strategies on
the basis of strong political determination by governments. Reflecting these key activities under
the HFA, the governance arrangements adopted

by many countries have increasingly incorporated language that stresses the importance of
addressing the underlying risk drivers. In recent
years, many national disaster management organizations have been relabelled as disaster risk
management systems. Regional and national
plans, strategies and policies have given increasing prominence to reducing risk rather than managing disaster, to prospective rather than merely
corrective disaster risk management, and to protecting vulnerable households and communities
instead of strategic economic assets and infrastructure alone (UNDP, 2014a).
Unfortunately, many of these commitments in
law and policy have not been translated into real
priorities and investments. A review of the qualitative information in HFA progress reports (UNISDR, 2014a) highlights a divorce between discourse
and practice and a continued focus on disaster
management and corrective risk management
rather than on addressing the underlying drivers. Although they include language consistent
with prospective risk management, most new
laws continue to focus largely on disaster management. The priority assigned to prospective
risk management is usually weak, as highlighted
by the consistently low level of achievement of
HFA Priority for Action 4 in HFA progress reports
(UNISDR, 2009a, 2011a, 2013a).
In other words, disaster risk management has
become synonymous with interventions to
address specific and existing risks, for example by constructing flood defences, reinforcing or upgrading infrastructure, and retrofitting
schools and hospitals, to name but a few examples (Lavell and Maskrey, 2014). In practice, however, most resources and efforts continue to be
invested in strengthening capacities for disaster
management (Gall et al., 2014a).

the political authority, governance arrangements
and technical competencies to do so. Development policies, plans and investments that generate and accumulate risks continue to enjoy
political support in many countries, for example
if they are seen to boost economic growth (UNDP,
2014a). Prospective disaster risk management
generally requires lower levels of financial investment but higher levels of political capital and
support than corrective disaster risk management. Given that disaster risk management has
been understood and put into practice as a set of
instrumental and administrative mechanisms to
protect development against exogenous threats,
this political support has rarely been forthcoming. At the same time, development sectors also
tend to understand disaster risk management
as disaster management, again weakening the
imperative for prospective risk management.
As a result, the disaster risk management sector has had little success in mainstreaming its
priorities and ensuring that other ministries or
departments adopt policies, norms, standards
and regulations to manage and reduce risk. Similarly, there has been little systematic engagement with the private sector in most countries,
except through the lens of corporate social
responsibility.
In effect, the strong political determination
required by the HFA to promote and integrate
disaster risk reduction into development programming has rarely materialized. The practice
of prospective disaster risk management continues to be more symbolic than real. As the HFA
comes to a close, it is difficult to identify countries where the strengthening of disaster risk governance has seriously influenced the direction of
development.

At the same time, the sector in general has developed only weak connections with and influence
on development sectors, and it has often lacked
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6.3

A transient political and
economic imperative

While risk management generally gains momentum in the aftermath of disasters, the importance of investing in risk reduction is usually not
part of daily political agendas.
The political importance of the disaster risk management sector in most countries is transient.
When large-scale disasters threaten development, the sector enjoys strong political support
and budgetary allocations. Before and after
large disasters, the sector is often relegated to
the political and economic margins of government as other priorities and crises come into the
foreground.
This transient political and economic support for
the sector reflects its focus on protecting development from disasters as merely occasional
events rather than on managing risks which are
generated and accumulated on an ongoing basis.
While extensive disasters occur regularly in most
countries, they have only localized impacts and
generally affect low-income households, small
businesses and local infrastructure, so they

rarely translate into a national political and economic imperative for disaster risk management
(UNISDR, 2011a).
This transient imperative is reflected in inadequate financing of the disaster risk management sector and insufficient investment in weak
human and institutional capacities. Nationally, some countries have established designated
budget mechanisms to ensure that the disaster
risk reduction sector has some level of guaranteed resources. Examples include percentage
allocations by law in the Philippines, budgetary
policy in Japan, or specially earmarked funds in
Mexico (IFRC and UNDP, 2014).
However, in many other countries the sector is
dependent on resources from emergency and
contingency funds, which are only replenished
when large disasters occur. In the HFA Monitor,
some countries report insufficient resources to
maintain even basic response capacities. The
dependence on emergency funding encourages a form of humanitarian materialism in which
disasters themselves become commodities that
can influence the consolidation of institutional
resources and power.

Figure 6.2 Share of development aid allocated to disaster prevention and preparedness

(Source: GFDRR, 2012b.)
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The transience of this political and economic
imperative is reflected at all scales. Internationally, resources for disaster risk management represent only a small fraction of those dedicated to
disaster response, which in turn represent only
a small proportion of overall development assistance (Figure 6.2). On average, only around 1 per
cent of the total international development aid
budget is allocated to disaster risk management
(Kellett and Sparks, 2012), and 75 per cent of that
budget is allocated to only four countries (ibid.)

6.4

				
Uneven decentralization

While there is agreement on the critical role of
local governments in disaster risk management,
efforts to strengthen their capacities remain restricted to a handful of countries.
In those cases where a national political imperative for disaster risk reduction has been identified, implementation has often been challenged
by weak capacities at the local level. For example, Peru’s Ministry of Economy and Finance has
been working since 2007 to integrate disaster
risk management into public investment planning and evaluation. The implementation of this
policy, however, has been undermined by weak
capacities in many regional and local governments, where most public investment is planned
and implemented.
A pervasive problem reported by many countries through the HFA Monitor is the general lack
of implementation of laws and policies (UNISDR,
2009a, 2011a, 2013a). National policies and laws
are often developed but fail to include real mechanisms of implementation. This is particularly
critical at the local level.
In many countries, primary responsibility for
disaster risk management has been devolved
to the municipal level. Many larger cities with

well-resourced local governments have been
able to take full advantage of this decentralization. One of the success stories of the HFA is the
growing engagement of city governments in all
income groups, from Istanbul to Medellin and
from San Francisco to Manila, in managing their
disaster risks. The growing number of cities signing up to the United Nations Making Cities Resilient campaign is testimony to this achievement.4
Some of these local governments have shown
greater effectiveness than their national counterparts and are becoming role models and leaders
in disaster risk reduction.
In contrast, many smaller local governments,
particularly in rural areas, lack the necessary
capacities to implement disaster risk management or even basic emergency management
(UNISDR, 2011a). For example, while disaster risk
management has been legally integrated into
municipal-level development planning in South
Africa since 2002, local government capacity
remains limited (Scott and Tarazona, 2011; Botha
and van Niekerk, 2013; Johnson, 2011). Similarly, a large proportion of municipalities in Colombia have mandated local committees for disaster
risk reduction, but only a fraction of these have
developed contingency plans (Scott and Tarazona, 2011). While it is widely recognized that local
governments should play a critical role in disaster risk management, there is little evidence to
suggest that there has been any concerted effort
to strengthen their capacities outside of a handful of countries which have dedicated training
institutions (Box 6.2).

In many countries, the decentralization of disaster risk reduction to local governments can therefore become a weakness rather than a strength
and represents another manifestation of a hyperreality in which disaster risk management capacities exist on paper but not on the ground.
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Box 6.2 India’s investment in capacity building

In India, the National Institute of Disaster Management (NIDM), constituted under the Disaster Management Act of 2005, bears national responsibility for human resource development,
capacity building, training, and policy advocacy in the field of disaster risk management.
Under this mandate, the Institute delivers a basic online course on comprehensive disaster
risk management as well as specialized courses on community-based disaster risk reduction
(CBDRR), climate change and disaster risk, earthquake risk management, safer cities, and gender aspects of
disaster recovery and reconstruction (NIDM, 2013). The NIDM has also published numerous online training
manuals, including a step-by-step guide to the development of village disaster management plans (NIDM,
2012a), train-the-trainer modules on flood risk mitigation and management (NIDM, 2012b) and on urban risk
mitigation (NIDM, 2014), and a manual on psychosocial care in disasters (Satapathy and Subhasis, 2009).

In some countries, local structures for disaster risk reduction have been set up in parallel to
local government, further undermining the effectiveness of both. And while the arrangements
for disaster risk governance in many countries
echo the HFA by explicitly calling for community
involvement, most of the progress in community-based or local-level disaster risk reduction has
been restricted to specific short-term projects or
programmes, often supported by non-governmental organizations. Community and local-level disaster risk management has perhaps become
another hyper-reality: it appears to have become
mainstream and ubiquitous at all levels, while in
reality community empowerment has been more
symbolic than real (Maskrey, 2011).

6.5

				
Weak regulatory capacity

Effective regulation and dedicated investments
in corrective disaster risk management have
enabled many high-income countries to reduce
their disaster risk. However, many low and middle-income countries lack the necessary regulatory quality for norms and standards to be
applied effectively.
The HFA Monitor also points to continued progress in the adoption of norms, standards and
codes in areas such as land-use planning, building and environment.
In higher-income countries, laws, norms, standards and regulation can be (and have been) effective mechanisms for disaster risk management
because of factors such as strong institutional
frameworks, mechanisms for accountability and
redress, free flows of information and a general
culture of compliance (IFRC and UNDP, 2014). The
successful application of voluntary standards in
particular requires a trusted certification process
(UNECE, 2014).
The combination of effective regulation and
major investments in corrective disaster risk
management has enabled many high-income
countries to successfully reduce their more

124

Part II - Chapter 6

extensive risk layers. In Japan, for example, continued investment in flood protection—together with regulation—has resulted in a dramatic
reduction in the areas flooded and in mortality
(Figure 6.3).
In contrast, many low and middle-income countries lack the necessary regulatory quality for
norms and standards to be applied effectively. In
many such countries, weak accountability of local
to central government, of government to citizens,
and across government sectors has undermined
the effectiveness of norms, standards, laws and
policies (Coskun, 2013). For example, while most
disaster risk reduction laws provide some kind of
mandate for the involvement of women and vulnerable groups, these often consist of general
aspirational statements without specific mechanisms for implementation (IFRC and UNDP, 2014).
As a consequence, the adoption of improved
building codes or environmental regulations
in lower-income countries may lay a veneer of
disaster risk management over the surface of
relentless risk accumulation (Wamsler, 2006). In

particular, where a significant proportion of economic and urban development takes place informally (either in an informal sector per se or due
to corruption and lack of compliance in the formal sector), instruments such as building codes
and zoning plans are only effective in strictly limited areas and sectors, typically in higher-income
enclaves and strategic economic sectors. Most
building outside of these enclaves and sectors is
non-engineered, most urbanization is unplanned
and local governments have weak capacities to
promote or enforce standards.
In addition, the adoption of inappropriately
strict codes and standards may have the opposite effect of driving more development into the
informal sector, as low-income households and
small businesses are unable to afford the costs of
building to code in areas zoned for residential or
commercial use.
Finally, the responsibility of those taking the
decisions with regard to urban development, the
application of building codes or land-use planning is not always clear-cut, as seen in the legal

Figure 6.3 Successful flood reduction in Japan

(Source: UNISDR with data from Takyea Kimio, JICA.)
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Box 6.3 Legal repercussions after Xynthia 5

At 2 a.m. on 28 February 2010, a strong tempête (storm) hit the French Atlantic coast. Xynthia
combined a storm surge with a high tide, and the large waves caused flood defences to fail all
along the coast from the Gironde near Bordeaux to the Loire Estuary. Over 50,000 hectares of
land were flooded and 47 people died. Some 10,000 people were forced to evacuate their
homes on the Atlantic coast.
The town of La Faute-sur-Mer in Vendée saw 29 deaths, 28 of which were in a 3-hectare area labelled the
“bowl of death” by the media as well as political authorities.
Four years after Xynthia, the French state prosecutor identified excessive urbanization as a reason for the high
losses and attributed responsibility to the mayor and deputy mayor of La Faute-sur-Mer. Flood risk in the
area was known to be high, but risk information had been hidden deliberately by the authorities to allow the
construction of more than 200 new dwellings in flood-prone areas of La Faute-sur-Mer.
As a consequence, the town’s mayor has been sentenced to four years in jail. Other officials are on trial for up
to 5 years of imprisonment along with fines of up to EUR 75,000.

aftermath of the storm Xynthia in France in 2010
(Box 6.3).

6.6

Corruption: an inconvenient
truth

Corrupt practices in hazard-prone areas contribute directly to increasing the vulnerability and
exposure of assets and people. Those countries
that have high levels of corruption and weak regulatory frameworks will be challenged to reduce
their disaster risk.
Although the HFA provides detailed guidance on
institutional and legislative arrangements, budgetary allocations and local capacities, it does
not mention accountability or transparency as
a requirement for effective disaster risk governance. Nor does it make reference to the challenge posed by corruption. And yet, these terms
and the social and institutional realities that they
signify are critical to the effectiveness of disaster risk management (Wisner et al., 2003; UNISDR, 2009a; Kelman, 1998). The absent or limited
voice of citizens and accountability of decisionmakers to the people they represent have been
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identified as underlying drivers of disaster risk
(UNISDR, 2009a). It is also a common characteristic of countries in conflict situations. Perhaps
unsurprisingly, many countries that are ranked
high on indices of disaster risk and vulnerability
are in conflict or post-conflict situations (Maplecroft, 2014; UNU, 2013).
Corruption mediates both the generation of
disaster risk and the impact of disasters. At the
global scale, corruption has reached dimensions
that dwarf development efforts (Lewis and Kelman, 2012): global proceeds from criminal activities, corruption and tax evasion that flow freely
across international borders are estimated at
US$1 trillion to US$1.6 trillion per annum (United Nations and World Bank, 2007). Illicit financial flows from low and middle-income countries
from 2003 to 2012 were US$6.6 trillion, equivalent
to almost 10 times the flow of overseas development assistance (GFI, 2014).
Corrupt practices during and following disasters
have been well studied (Ambraseys and Bilham,
2011; Lewis, 2011; IFRC, 2011; Lewis and Kelman,
2012). For example, a study conducted on corruption and disaster occurrence in the United States

between 1990 and 2002 found that high rates of
corruption-related crimes in Mississippi, Florida
and South Dakota were correlated to large numbers of disaster events and related losses in the
same three states and throughout America (Leeson and Sobel, 2008). There was some causality
to this correlation in that opportunity for corruption in those states was bred by the inflow of
large sums of relief funding and lucrative postdisaster construction contracts (ibid.).
In contrast, the different ways in which corrupt
practices shape patterns of vulnerability and
exposure and determine levels of risk are not as
well understood. In sectors and localities, corrupt
practices can increase disaster risk by corroding a
culture of compliance that is key to the effectiveness of codes, standards and similar regulatory
mechanisms. The construction industry is one of
the sectors most critical to disaster risk management and also one of the most prone to corruption
(Transparency International, 2005). An estimated US$4 trillion per year is spent on government
procurement for construction worldwide, and a

significant part of this expenditure is lost to corruption, accounting for an estimated 10-30 per
cent of every project’s value (ibid.).
Corrupt practices in hazard-prone areas contribute
directly to increasing the vulnerability and exposure of assets and people (Lewis, 2011). For example, following the Sichuan earthquake in China in
2008, the depletion of funds for school buildings
reportedly led to compromised design standards
and regulatory codes (Pei, 2007; Lewis, 2011). While
many older buildings survived the earthquake relatively unscathed, over 7,000 more recently built
classrooms collapsed, resulting in high mortality;
one local school reported the death of 900 children
in the earthquake (Lewis, 2011).
Given that disaster risk is configured by hazard
and exposure as well as vulnerability, there is
no direct correlation between disaster risk and
levels of corruption (Figure 6.4). For example,
Japan and Eritrea or Grenada and Haiti are pairs
of countries with similar relative levels of disaster risk (AAL as a proportion of exposed assets).

Figure 6.4 Control of corruption and disaster risk

(Source: UNISDR based on data from Global Risk Assessment and the World Bank.)
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However, Haiti and Eritrea have far higher levels
of corruption than Japan and Grenada, and the
former are likely to be more challenged to manage their risks effectively.

6.7

				
The times they are a-changing

The governance arrangements adopted by many
countries, relying heavily on specialized emergency management organizations, are not always appropriate to address disaster risk. The
governance approach based on the disaster
management cycle and represented by a specialized disaster risk management sector may have
reached its limit, while at the same time a new
governance paradigm has yet to emerge.
Emergency management is a specialized technical domain that is relevant not only to disasters
but also to technological, marine and aeronautical accidents, civil disturbances and other events.
However, the governance arrangements required
to manage emergencies effectively are not necessarily appropriate to address development
challenges related to urban development and
environmental management. Put simply, while
the fire services at the local level may be completely capable of rescuing flood victims from
their roofs or earthquake victims from collapsed
structures, these capabilities and the underlying
institutional and legislative arrangements have
little connection with those required to address
issues of land use or water management.
While emergency management was able to
evolve as a stand-alone sector addressing the
challenges of responding to accidents, technological disasters and the impacts of conflict, the
governance arrangements required to manage
disaster risks need—by definition—to interweave
with and flow through the broader governance
arrangements used by countries to manage economic and social development (UNDP, 2014a). As
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additional responsibilities have been assigned
to specialized emergency management organizations in their syncretic evolution into disaster risk management systems, the governance
arrangements adopted by many countries have
become unfit for purpose. In other words, while
specialized and self-contained arrangements
for disaster risk governance may be appropriate
for emergency and disaster management, other
aspects of disaster risk management are heavily
dependent on the overall quality of governance
to achieve its objectives (UNDP, 2014a; Lavell and
Maskrey, 2014).
As such, while strengthening disaster risk governance may have catalysed progress in disaster management and contributed to a significant
reduction in mortality in some countries, it has
not guaranteed effectiveness and success in
those areas of the HFA related to prospective
risk management. Today’s governance failures
may ripple through time and affect future generations; this is the case with the 2008 financial
crisis, which resulted from decades of failure to
effectively govern increasingly interdependent
financial markets and mechanisms (Turnbull and
Pirson, 2011).
When the multiple mirrors that make up the
hyper-reality of the disaster risk management sector begin to shatter in real disasters, it
becomes clear that—in the same way that disaster risk is endogenous to the social and economic
processes that configure it over time—managing
risks cannot be separated from the broader governance of social and economic development.
Capacities for disaster risk management cannot be strengthened autonomously without reference to broader governance constraints such
as low levels of voice and accountability, underresourced local governments, dysfunctional judicial systems, social conflict and economic crisis.
As this hyper-reality is revealed through the
experience of risk and disaster, new forms of

managing disaster risk, new stakeholders and
new forms of governance are beginning to
emerge. The traditional disaster risk management sector now shares an increasingly crowded space with the climate change sector, finance
and planning ministries, the private sector and
city governments, amongst other stakeholders
and players.
The creation of the UNFCCC in 1994 as an international mechanism to address global climate
change soon spawned a specialized climate
change sector. Climate change is an underlying
driver of disaster risk, and many plans for climate
change adaptation have a strong disaster risk
management component (IPCC, 2012; SEI, 2014;
UNDP, 2014a). However, this sector, which is usually anchored in environment ministries, is only
weakly integrated with the disaster risk management sector in most countries (SEI, 2014); exceptions include the small island states in the Pacific
(UNDESA, 2014a). The climate change sector,
however, has been more successful in attracting resources and political support and now
challenges the disaster risk reduction sector for
salience. Climate change adaptation has therefore become another forum for disaster risk governance. At the same time, it remains a major
challenge to reconcile the policy arenas of disaster risk reduction and climate change adaptation
as well as climate change mitigation, economic
growth and sustainable development (SEI, 2014).
Recent years have also seen a growing interest in
risk financing from both the disaster risk reduction and climate change sectors. Finance ministries, insurance regulators, international finance
institutions as well as insurance, reinsurance
and catastrophe modelling companies (Arnold,
2008; Cummins and Mahul, 2009; Muir-Wood,
2011; GFDRR, 2014b) have also increased their
involvement in developing and extending risk
financing mechanisms such as insurance, contingency financing and catastrophe bonds, including in regional arrangements such as CCRIF and

PCRAFI.6 These mechanisms have the explicit objective of protecting social and economic development against external shocks and can
be interpreted as a modernization of the logic of
the disaster management cycle. At the same time,
finance and planning ministries have also been
involved in promoting new approaches to disaster
risk governance based on public investment planning and evaluation (Lavell, 2014; GFDRR, no date;
UNISDR, 2009a and 2011a) and have responded
to concerns regarding sustainable public investment and the quality of public spending.
Since the major disasters in Japan and Thailand
in 2011 exposed risks to global supply chains,
interest in disaster risk reduction has increased
among businesses and, more recently, in the
financial sector (Ingirige et al., 2014; UNISDR,
2013a). This has led to a large number of initiatives that seek to develop new forms of risk
governance involving both business and government, investors and financial regulators, such as
the innovative R!SE or 1-in-100 initiatives, both of
which seek to make investments more risk-sensitive.7 In addition, large cities are now providing spaces where the public and private sectors,
disaster risk management and climate change
adaptation are starting to converge.
Government statutory regulation has also been
complemented by a range of voluntary standards relevant to disaster risk reduction, not
just in sector-specific areas such as private housing, transport networks and hubs, schools, hospitals’ electro-technical equipment and other
critical infrastructure, but also in cross-cutting
areas such as environmental management (Figure 6.5), corporate social responsibility and business continuity (UNECE, 2014). Both public and
private organizations have begun to apply standards that combine risk management with environmental and social codes of conduct and
principles in areas as diverse as housing, protected areas management, industry and investment
portfolio management. Codes governing social
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Figure 6.5 Uptake of environmental management system standards

(Source: ISO, 2014.)

and environmental responsibility are increasingly being adopted by businesses to enhance their
value proposition (UNECE, 2014).
The way in which disaster risk management has
been approached is now being challenged by
these innovative efforts, most of which are currently in a phase of exploration rather than consolidation. As the HFA comes to a close, therefore,
disaster risk management finds itself at something of a crossroads. Disasters such as Typhoon
Haiyan in the Philippines in 2013 are blowing
away the veils of hyper-reality to show that even
countries with apparently mature and comprehensive disaster risk governance arrangements
in place are challenged by continued risk accumulation. The governance approach based on
the disaster management cycle and represented
by a specialized disaster risk management sector
may have reached its limit, while at the same time
a new governance paradigm has yet to emerge.
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Notes
1 http://iog.ca/defining-governance.
2 For more information on local, national and regional HFA
reports, see http://www.preventionweb.net/english/hyogo/
progress/?pid:73&pil:1.
3 www.duryognivaran.org.
4 http://www.unisdr.org/campaign/resilientcities.
5 Various sources:
http://www.nat-hazards-ear th-syst-sci.net/11/2321/2011/
nhess-11-2321-2011.pdf;
http://www.bbc.com/news/world-europe-30453552;
http://www.lemonde.fr/planete/article/2014/12/12/xynthia-lancien-maire-de-la-faute-sur-mer-condamne-a-quatre-ans-deprison-ferme_4539436_3244.html (accessed 11 January 2015).
6 For more information on the Caribbean Catastrophe Risk Insurance Facility, see http://www.ccrif.org/content/about-us and
the Pacific Catastrophe Risk Assessment and Financing Initiative:
http://pcrafi.sopac.org/ (accessed 28 August 2014).
7 For more information on these initiatives, see w w w.
theriseinitiative.org and http://www.un.org/climatechange/
summit/action-areas.
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A culture of prevention
and resilience?
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Investment in public awareness, education and risk assessment has increased. However, these
efforts have rarely taken into account the social and economic constraints on disaster risk reduction or the opportunities sacrificed by not addressing that risk. As a result, the increasing volume
of risk information available has not generally been translated into risk knowledge.

7.1

From Ratnapura to the Chao
Phraya River

Where risk awareness is limited, those exposed
to hazards have limited motivation to invest in
reducing their risk levels.
It is highly improbable that any resident of the
District of Ratnapura, Sri Lanka, is unaware of
disaster risk. Since 1990, Ratnapura has reported a staggering 2,601 extensive disaster events,
an average of over 100 per year, which have damaged or destroyed 23,000 homes, affected over a
million people and eroded essential local infrastructure.1 Ratnapura is a highly disaster-prone
district which is particularly affected by floods
and landslides (OXFAM, 2006). Thirteen per cent
of its low-lying areas are generally affected by
floods during heavy rains (UN-Habitat, 2009).
Moreover, increases in annual rainfall and temperature variations have led to increased annual
landslide occurrence over the last decade (Rathnaweera, et al., 2012).
Ratnapura is only one of thousands of municipalities around the world that experience recurrent
extensive disasters. In general, the residents of
these localities are fully aware of the risks they
face. But their choice as to where to live and work
is often constrained by social and economic factors, including a lack of access to safer land, the
need to be close to employment opportunities,
insufficient investment in risk-reducing infrastructure by local and national authorities, and
sometimes discrimination. With constrained
opportunities, people faced with recurrent extensive risk often have no choice but to live with that
risk and periodically recover from disaster loss
and damage.
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In contrast to Ratnapura, it is probable that very
few of the companies that built factories on the
floodplains of the Chao Phraya River in Thailand
before the massive flooding in November 2011
were fully aware of the risk they faced. Flood risk
in the basin had never been modelled, and the
scale of the disaster took global businesses, the
government and the insurance industry by surprise. Rippling through global supply chains, the
disaster affected production around the world
and resulted in massive losses. The total loss of
operating profit to Toyota and Honda alone was
estimated at US$1.25 billion and US$1.4 billion,
respectively (UNISDR, 2013a).
Despite the scale of these losses, very few companies have decided to relocate to less hazardous areas of Thailand or to other countries. A
survey conducted among Japanese businesses
in Bangkok in 2012 showed that almost 80 per
cent had decided to stay in the same locations,
compared to 16 per cent that had already moved
or were planning on moving to other locations
in Thailand and 6 per cent that planned to move
overseas (Government of Japan, 2012). All of the
businesses in the area are now fully aware of the
flood risks. While it may not always be a matter of
choice, particularly due to financial constraints
(ibid.), for most businesses the value creation
opportunities provided by the location outweigh
any contingent liabilities posed by future floods.
Awareness, identification, understanding and
estimation of disaster risks are all clearly fundamental underpinnings of disaster risk management. If those exposed to hazards are unaware of
the risks they face, it is difficult to see how or why
households, businesses or governments would
invest in reducing their risk levels.

However, the examples of Ratnapura and the Chao
Phraya River illustrate that disaster risk is not an
objective and tangible externality to be reduced.
Similarly, risk awareness does not automatically lead to investments in disaster risk management. Risk can only be understood in terms of the
dynamic relationship between exposed and vulnerable households, businesses or governments
and the probability of hazard events of different
intensity and extent. While risk awareness may
be a precondition, the importance people attach
to managing their risks can only be understood
in the context of the full range of social, economic, territorial and environmental constraints and
opportunities they face.

7.2

				
The information challenge

While much more disaster risk information is
generated today than ever before, it is not necessarily accessible to households, businesses and
investors.
Under Priority for Action 3, the HFA attached considerable importance to improving risk awareness and information in order to contribute to the
adoption of a culture of disaster prevention and
resilience (Box 7.1).

Box 7.1 Risk awareness and information

Information management and exchange
(a) Provide easily understandable information on disaster risks and protection options, especially to citizens in
high-risk areas, to encourage and enable people to take action to reduce risks and build resilience. The information should incorporate relevant traditional and indigenous knowledge and culture heritage and be tailored to
different target audiences, taking into account cultural and social factors.
(b) Strengthen networks among disaster experts, managers and planners across sectors and between regions,
and create or strengthen procedures for using available expertise when agencies and other important actors
develop local risk reduction plans.
(c) Promote and improve dialogue and cooperation among scientific communities and practitioners working on
disaster risk reduction, and encourage partnerships among stakeholders, including those working on the socioeconomic dimensions of disaster risk reduction.
(d) Promote the use, application and affordability of recent information, communication and space-based technologies and related services, as well as earth observations, to support disaster risk reduction, particularly for
training and for the sharing and dissemination of information among different categories of users.
(e) In the medium term, develop local, national, regional and international user-friendly directories, inventories
and national information-sharing systems and services for the exchange of information on good practices, costeffective and easy-to-use disaster risk reduction technologies, and lessons learned on policies, plans and measures for disaster risk reduction.
(f) Institutions dealing with urban development should provide information to the public on disaster reduction
options prior to constructions, land purchase or land sale.
(g) Update and widely disseminate international standard terminology related to disaster risk reduction, at
least in all official United Nations languages, for use in programme and institutional development, operations,
research, training curricula and public information programmes.
Public awareness
(p) Promote the engagement of the media in order to stimulate a culture of disaster resilience and strong community involvement in sustained public education campaigns and public consultations at all levels of society.
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HFA progress reports show that countries have
made significant progress in this area. However, progress in general is lower than the average
across the various priorities for action (Figure
7.1). With notable exceptions, citizens, businesses and other stakeholders in most countries rarely have access to risk information before they
make investment decisions or undertake property transactions. As discussed below, there has
been explosive growth in the production of risk
information and in collaboration between scientific and technical institutions, but too little of
this information ends up in the hands of users in
a format that can inform decisions (CDKN, 2014).

Figure 7.1 Progress in risk awareness

disasters for millennia. Shaped by that experience, risk awareness is high amongst citizens and
government authorities alike, research into risk
identification and estimation is a priority, and risk
knowledge permeates disaster risk management
strategies and policies at all levels. Sustainability depends on sound disaster risk management.
In contrast, the disaster risk awareness of households, businesses and governments in countries
with low levels of hazard exposure and infrequent
disasters is likely to lack that essential experiential quality. Irrespective of public information on
hazards, a strong political and economic imperative for disaster risk management is far less likely to emerge in those countries (Neumayer et al.,
2012).

At the global level, disaster risk awareness is
not systematically assessed, and it is difficult to
measure how it has evolved since the adoption
of the HFA or the declaration of the IDNDR. However, the number of nationally and internationally reported disasters has shown a strong upward
trend since 1990 (Figure 7.2), which could indicate that more people have experienced manifestations of risk first-hand.
(Source: UNISDR with data from the HFA Monitor.)

7.3

			
Experiencing disaster risk

Gaining risk awareness is a dynamic process
which is highly dependent on disaster experience. It therefore differs across time and space.
Risk awareness and understanding would seem
to be fundamentally experiential. For example,
Japan has the highest level of hazard exposure
in the world and has been dealing with repeated
134

Part II - Chapter 7

Large intensive disasters with major social and
economic impacts certainly generate risk awareness, at least in the short term, and may catalyse
change. As noted in Chapter 1, the impetus to
reform risk governance arrangements often surfaces in the wake of large disasters. This change
is not limited to governments. For example, the
impact of the 2011 disasters in Japan and Thailand on global supply chains (UNISDR, 2013a)
certainly led to raised awareness of and concern
with disaster risk in the private sector.
This awareness (Box 7.2) continues to grow, and
disaster and climate-related risks now figure

Figure 7.2 Disaster records in global (left) and national databases (right)

(Source: UNISDR with data from EM-DAT and national disaster loss databases.)

highly on the radar screens of senior executives
in global corporations.
Whether risk awareness is maintained over the
medium and long term would seem to depend
on disaster frequency. When intensive disasters are very infrequent, as in the case of Indian
Ocean tsunamis, inter-generational awareness of
disaster risks may fade. To cite an extreme example, it is highly doubtful whether earthquake risk
awareness is still strong in the south-east of England as a result of the Canterbury earthquake on

21 May 1382. As a result of migration, populations that may have lived in an area for decades
are unaware of the risks manifested in historical disasters hundreds of years ago. In addition,
increasing geographical mobility now means that
people frequently live, work and travel far from
the areas and disaster risks they are familiar with.
As highlighted by the case of Ratnapura, extensive disasters clearly shape risk awareness in a
far more tangible way in the localities where they

Box 7.2 Increasing awareness of disaster and climate risks

Around 70 per cent of companies responding to a recent survey by the Carbon Disclosure Project identified
clear business continuity risks to their supply chains and thus risks to their revenue streams due to climate
change and the resulting extreme weather events (CDP, 2013). Most importantly, more than half of these risks
have either already impacted these companies or are expected to do so within the next five years (ibid.).
Local surveys of a similar nature reflect these global results and show that awareness of climate risk in particular is rising across the globe. For example, of more than 300 businesses responding to an annual survey
on climate change in Hong Kong, 82 per cent identified disruptions due to extreme weather as critical risks,
compared to “only” 44 per cent in 2010 (BEC CCBF, 2014).
However, smaller companies may be less aware of the potential scale of climate risks (Ceres, 2013). Among
184 companies surveyed in the insurance sector, only 23 large companies had a “specific, comprehensive
strategy to cope with climate change” (ibid., p. 7). The approaches of others range from viewing climate
change as a risk inherently captured in their enterprise risk management strategies to an environmental
issue immaterial to their business.
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occur. And given their frequency, this awareness
is unlikely to fade. However, as they affect mainly
low-income households and communities, small
businesses and local infrastructure rather than
strategic political and economic interests, they
are less likely to catalyse an increased imperative
for disaster risk management at the national level
(UNISDR, 2011a). At the same time, opportunities
to manage risks are often severely constrained at
the local level.

experience of disasters in particular places. This
global risk awareness has been strengthened by
the threat of catastrophic climate change to the
extent that disaster risk has been increasingly
portrayed as synonymous with climate change.

However, the global media focuses on major
disaster events rather than the underlying processes and drivers that generate and accumulate
disaster risks. Like resources for the disaster risk
management sector, media coverage of and interest in disasters is transient: it spikes when major
					events occur, for example following the Indian
Ocean tsunamis in 2004 and the East Japanese
In search of the scoop
earthquake in 2011, but it falls silent between
events (Box 7.3).
Media interest in disasters is transient, and reporting on disaster causes and impacts can reinAgainst this backdrop, while the global media can
force the perception of disasters as exogenous to
increase risk awareness, it may tend to reinforce
development.
the perception of disasters as exogenous events,
thus dissimulating and veiling the drivers through
The world is changing rapidly as connectiviwhich the development paradigm generates and
ty increases and global television, the Internet
accumulates risk. In addition, while these drivers
and social media become all-pervasive. Images
do become visible through extensive disasters,
of disasters occurring anywhere in the world are
the resulting risk awareness is largely limited to
now transmitted and disseminated globally in
the local level.
real time. Similarly, disaster impacts themselves
ripple through global supply and value chains. A
more global awareness of risk would seem to be
emerging that is not necessarily grounded in the

7.4

Box 7.3 Disaster mortality and the media

The space dedicated to mortality in the media is not proportional to the number of deaths that actually occur
(Bomlitz and Brezis, 2008). Mortality associated with illicit drugs, motor accidents, toxic agents and homicide
are overrepresented (Frost et al., 1997), as are hazards such as SARS and bioterrorism. In contrast, more prevalent mortality factors such as AIDS, physical inactivity and smoking are under-represented (Bomlitz and
Brezis, 2008).
In general, the media tends to overlook creeping changes (Glantz, 1999) even though the threats posed by
environmental change such as biodiversity loss, climate change, desertification, stratospheric ozone depletion, tropical deforestation, mangrove and coral destruction, soil erosion, soil and water pollution, overfishing, invasive species (Meadows et al., 1972; Turner, 2008; Randers, 2008 and Rockström et al., 2009) and other
global drivers may increase disaster risk to catastrophic levels. These incremental changes go unnoticed
until they pass a threshold and quickly lead to changes in the environment or are revealed by a disaster
(Maskrey, 1999). Only then does the media pay attention.
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7.5

Information but not
communication

Risk information is being generated and disseminated on a large scale, but how far it reaches and
whether it changes risk perceptions and awareness levels is not well understood.
Since the declaration of the IDNDR, there has
been explosive growth in the production and dissemination of information on disaster risks and
disaster risk reduction (UNISDR, 2014c). However, it is unclear to what extent this has contributed to increasing awareness of disaster risk.
As the disaster risk management sector has
grown and become structured around different communities of practice, such as emergency management, community-based disaster risk
management, insurance and risk financing, 2 the
volume of information produced and exchanged
has increased exponentially, facilitated by the
expansion of the Internet since the early 1990s.
PreventionWeb now records 6,587 organizations that have promoted disaster risk reduction
through their websites, including 1,093 media
and news organizations, mediated regionally and
thematically by dedicated information portals
and online documentation centres such as CRID
in Latin America, PreventionWeb itself, Pacific
Disaster Net and others (UNISDR, 2014c).
A large number of formal and informal networks
now provide channels for information sharing
and dissemination inside the sector. In addition,
whereas there were only a handful of specialized
training programmes on disaster risk reduction
in 1990, there are now over 100 dedicated master’s programmes servicing the sector across all
regions (Holloway, 2014).
Therefore, there is evidence of exponential
growth in the production and exchange of information on disaster risk management. What is
unclear, however, is how much of that information

actually seeps and spills out of the sector into
other social, economic and political domains.
And it is even less clear how much of this information has truly generated changes and transformation in development practices. As mentioned
in Chapter 1, some of the key activities proposed
in the HFA regarding risk information, for example, “Institutions dealing with urban development should provide information to the public on
disaster reduction options prior to constructions,
land purchase or land sale”, were incisive and
could have directly influenced and transformed
the operation of land markets and valuations of
disaster risk. However, there is little evidence
that this key activity was ever acted on.
In contrast, far more progress has been made in
disseminating information through public awareness programmes. According to the HFA Monitor,
the number of countries with national disaster
information systems and mechanisms for proactive information dissemination has increased
over the last two reporting cycles (2009-2013),
with important regional differences. In Africa,
lack of capacity, funding and Internet connectivity are all cited as barriers, and many countries
face issues of sustainability. In Asia, some lowincome countries would appear to have more
advanced systems than high-income countries.
However, in most countries (UNISDR, 2014c; SCI,
2014) the existence of a web site is often taken as
evidence for the existence of a disaster information system. Increases in the number of websites
offering risk information or the number of experts
attending regional and international conferences
certainly gives the impression of expanding risk
awareness, but as indicated in the introduction to
this part of the report, this may simply strengthen
the hyper-reality of the sector. Little information is
available on the extent to which households, businesses and government institutions from outside
the sector visit these web sites or whether the
information available is actionable.
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Many countries have also used media campaigns
(print media, radio, television) to raise public
awareness. However, the dissemination of information is generally unidirectional and reflects
the agenda and vision of the sector rather than
the information needs of those at risk. Top-down
media campaigns by definition tend to be simple
and generic. They generally focus on awareness
of hazards and on disasters as exogenous events
rather than on socially constructed processes
of risk generation and accumulation. The constraints and opportunities for risk management,
the rights of those at risk, or the responsibility of
local and national governments are rarely featured, and the specific needs of women, the elderly, people with disabilities, and children have only
occasionally been brought into focus. At the same
time, a number of governments still consider risk
and even disaster loss information sensitive from
a national security standpoint, meaning that it is
not disseminated or made available to citizens.
This is insufficient to build a culture of prevention and resilience given that it does not empower risk-prone households and businesses to
manage their risks in the face of wider social
and economic opportunities and constraints.
In many sectors, opportunities for short-term
economic gain often still outweigh longer-term
risks. A culture of prevention and resilience will
only emerge if the information allows a transparent and comprehensive assessment of the
costs and benefits of disaster risk management
and if a system of accountability is put in place
that offers incentives and encourages compliance (OECD, 2014b).

7.6

Education as a vehicle to
effective risk management

Education, and in particular formal school education, is a strong foundation enabling individuals to understand disaster risk. Adapted curricula can support a significant improvement in risk
awareness.
In Nepal, villages with higher mean years of
schooling had fewer families affected by floods
and landslides (KC, 2013), and in Thailand, better-educated communities suffered lower welfare impacts, particularly in terms of lost income
(Garbero and Muttarak, 2013). The policy implications from these findings are clear: investments
in education, and particularly in female education, have been shown to reduce vulnerability
and should therefore be presented as a core strategic investment in disaster risk reduction (Muttarak and Lutz, 2014).
While general formal education lays the foundations for synoptic brain structure and the accompanying problem-solving and cognitive skills, it
also creates the required literacy and numerical skills and abstract thinking that enables individuals to better understand risk information
such as early warning messages and evacuation plans (ibid.). More directly, education facilitates knowledge acquisition on a broad range
of issues directly related to individual and community vulnerability, including health and nutrition practices as well as direct knowledge of
hazards. In addition, education may enhance the
socio-economic status of individuals and families and thus contribute to improved disaster risk
management through increased income, better
access to information and stronger social networks (ibid.).
Recent studies comparing national education levels with mortality risk show that
countries with higher education levels, particularly amongst women and girls, exhibit lower
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mortality from disasters (KC, 2013; Striessnig
et al., 2013). For example, education levels and
mortality rates were shown to be highly correlated in the case of weather-related disaster risk
in 56 countries with an average of one or more
disasters per annum (Figure 7.3).

Figure 7.3 Weather-related disaster mortality and female
education in Cuba, the Dominican Republic and Haiti

While education in itself is critical to disaster risk
reduction, the HFA proposed a number of key
activities under Priority for Action 3 which relate
specifically to the inclusion of disaster risk reduction in education and training (Box 7.4).
Since 2005, an abundance of educational materials in the form of guidelines, teacher’s guides
and curriculum reform guides have been produced in various languages. 3 However, the content and quality of educational materials on
disaster risk reduction has not been seriously
reviewed, and the uptake of the available materials by educational institutions is not monitored.
As a result, it is difficult to assess what progress
has been made, to what extent efforts in reforming curricula to include risk considerations have
been successful, or where and why they may
have failed.

Note: The graph shows deaths per 1,000 based on 1980 population levels
(y-axis) proportional to secondary and higher education among women
aged 20-39 (x-axis) for 56 countries with one or more disasters on average
per annum.
(Source: Pichler and Striessnig, 2014.)

The nature of curriculum development in itself
makes it difficult for a framework like the HFA to
exert strong influence on the decision-making
process. On the one hand, curricula are reviewed
and adapted in 5 to 10-year cycles, which may not

Box 7.4 Key activities related to education and training in the HFA

(h) Promote the inclusion of disaster risk reduction knowledge in relevant sections of school curricula at all levels
and the use of other formal and informal channels to reach youth and children with information; promote the
integration of disaster risk reduction as an intrinsic element of the United Nations Decade of Education for Sustainable Development (2005–2015).
(i) Promote the implementation of local risk assessment and disaster preparedness programmes in schools and
institutions of higher education.
(j) Promote the implementation of programmes and activities in schools for learning how to minimize the effects
of hazards.
(k) Develop training and learning programmes in disaster risk reduction targeted at specific sectors (development planners, emergency managers, local government officials, etc.).
(l) Promote community-based training initiatives, considering the role of volunteers, as appropriate, to enhance
local capacities to mitigate and cope with disasters.
(m) Ensure equal access to appropriate training and educational opportunities for women and vulnerable constituencies; promote gender and cultural sensitivity training as integral components of education and training
for disaster risk reduction.
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Box 7.5 The role of children in strengthening preparedness

The United States and Australia have developed educational materials that foster leadership among school
children in disaster preparedness and teach them how to share this information with others. Looking at children as active agents of change instead of objects that need to be protected can broaden the scope of education and its future impact. Several programmes have been developed in order to develop children’s
awareness of and capacities for DRR, such as Save the Children’s school safety programmes or the Children’s
Charter for Disaster Risk Reduction (Children in a Changing Climate Coalition, 2011).
In France, The Memo’Risks initiative has been operating in the Loire River catchment area since 2004 and
brings together local governments and schools to survey local disaster risk awareness (UNISDR et al., 2010).
Students are rallied by local mayors to investigate and map risks and to survey the preparedness and risk
knowledge of the local population. The survey results then become a valuable data resource on perceptions
of risk and levels of risk knowledge in the local population. The process of collecting, presenting and publicizing the results is used by local government to raise disaster awareness through the media, to increase community participation in disaster risk reduction, and to form the basis of targeted disaster risk information
campaigns (ibid.). 4

correspond to the short cycles of projects aimed
at raising risk awareness in schools. On the other
hand, the generic and global guidance in the HFA
is often difficult to align to the sub-national contexts where curricula are often developed.
However, about 72 per cent of countries reporting through the HFA Monitor indicate that disaster risk reduction is included in some way in the
national educational curriculum, with coverage
in primary school curricula slightly higher than
in secondary and university or professional programmes. Only about a third were able to report
on the inclusion of disaster risk reduction in curricula at all education levels as well as in professional education programmes (UNICEF and
UNESCO, 2014).
While there is little systematic research on changing perceptions, anecdotal evidence shows that
preparedness drills and simulation activities in
schools (Box 7.5) may make an important contribution to risk awareness, particularly amongst
children and youths.
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Children’s engagement in school disaster management, including risk assessment and active
problem-solving, lays the foundation for critical
thinking and promotes an increasing willingness
to take on other challenges. Engaging students
and families in planning for educational continuity may also be a factor in reducing school
drop-out rates when disasters occur (UNICEF and
UNESCO, 2014).
Rather than promoting disaster risk reduction
as a stand-alone curricular subject, there are
obvious synergies in combining it with related
subjects, such as climate change. For example,
Cambodia is promoting a combined disaster risk
reduction and climate change adaptation curriculum that reduces the pressure on what is seen as
an already overcrowded school curriculum. There
are other examples where disaster risk reduction has been linked with topics like conflict and
peace-building, sustainable development, other common localized risks, and with the underlying social, economic and political drivers of risk.
Unfortunately the silo-like nature of the disaster
risk management sector and institutional rivalries with other sectors such as climate change
may be obstacles to this sort of integration.

7.7

				
Living in a modelled world

The volume of risk information produced has increased significantly over time and is accompanied by associated communities of practice, increasing data availability and scientific and
technical capacities to transform that data into
risk information.
In parallel with the growth of the disaster risk
management sector as a whole, there has been
equally exponential growth in the number of
people and institutions involved in risk assessment. At all levels, the volume of risk information
produced has increased significantly, and this
development has been accompanied by a commensurate increase in the size of the associated
community of practice, in the data available and
in the scientific and technical capacities to transform that data into risk information. The series
of Understanding Risk meetings organized by the
World Bank since 20105 highlights the emergence
of an increasingly large and dedicated community of practice in this area. It would appear that
disaster risk management is increasingly taking
place in a modelled world.
Until the early 1990s, much of the insurance
industry based its business decisions on actuarial approaches using historical data. The use of
catastrophe risk models in this industry grew dramatically after Hurricane Andrew, which struck

Florida in 1992 and gave rise to insured losses far greater than those expected on the basis
of historical experience (GFDRR, 2014a). Shortly
after the hurricane made landfall, the risk-modelling company AIR modelled and estimated the
insured losses; these were far larger than any
experienced in the past and closer to the actual
insured losses from the hurricane.
The arrival of powerful personal computers in
the early 1990s ushered in the era of mathematical modelling of disaster risks using probabilistic approaches. Following Hurricane Andrew, the
insurance industry began to invest heavily in risk
modelling in order to set premiums appropriately
and to protect itself against insolvency.
With a few notable exceptions,6 probabilistic risk
modelling was largely confined to the insurance
industry and to specialized risk modelling companies until the advent of the HFA. While many
national and local governments, international organizations and non-governmental organizations carried out risk assessments, these were
generally qualitative in character (e.g. highlighting areas of low, medium or high risk) or deterministic (calculating risk quantitatively for one
particular hazard scenario) and limited by the
availability of historical data.
The HFA gave detailed guidance on key activities
in risk assessment under Priorities for Action 2
and 3 (Box 7.6).

Box 7.6 Key activities related to risk assessment in the HFA

National and local risk assessments
(a) Develop, update periodically and widely disseminate risk maps and related information to decision-makers,
the general public and communities at risk in an appropriate format.
(b) Develop systems of indicators of disaster risk and vulnerability at national and sub-national scales that will
enable decision-makers to assess the impact of disasters on social, economic and environmental conditions and
disseminate the results to decision makers, the public and populations at risk.
(c) Record, analyse, summarize and disseminate statistical information on disaster occurrence, impacts and
losses on a regular basis through international, regional, national and local mechanisms.
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Capacity
(i) Support the development and sustainability of the infrastructure and scientific, technological, technical and
institutional capacities needed to research, observe, analyse, map and where possible forecast natural and
related hazards, vulnerabilities and disaster impacts.
(j) Support the development and improvement of relevant databases and the promotion of full and open
exchange and dissemination of data for assessment, monitoring and early warning purposes, as appropriate, at
international, regional, national and local levels.
(k) Support the improvement of scientific and technical methods and capacities for risk assessment, monitoring
and early warning, through research, partnerships, training and technical capacity- building. Promote the
application of in situ and space-based earth observations, space technologies, remote sensing, geographic
information systems, hazard modelling and prediction, weather and climate modelling and forecasting, communication tools and studies of the costs and benefits of risk assessment and early warning.
(l) Establish and strengthen the capacity to record, analyze, summarize, disseminate, and exchange statistical
information and data on hazards mapping, disaster risks, impacts, and losses; support the development of common methodologies for risk assessment and monitoring.
Regional and transboundary risks
(m) Compile and standardize, as appropriate, statistical information and data on regional disaster risks, impacts
and losses.
(n) Cooperate regionally and internationally, as appropriate, to assess and monitor regional and trans-boundary hazards, and exchange information and provide early warnings through appropriate arrangements, such
as, inter alia, those relating to the management of river basins.
Research
(n) Develop improved methods for predictive multi-risk assessments and socioeconomic cost–benefit analysis of
risk reduction actions at all levels; incorporate these methods into decision-making processes at regional,
national and local levels.
(o) Strengthen the technical and scientific capacity to develop and apply methodologies, studies and models to
assess vulnerabilities to and the impact of geological, weather, water and climate-related hazards, including
the improvement of regional monitoring capacities and assessments

Since the adoption of the HFA, there has been
explosive growth in the production of risk information by public-sector scientific and technical institutions, universities and international
organizations at all scales (GFDRR, 2014a). This
growth has been facilitated by the increasing
availability of remotely sensed information, open
source software and platforms, social media,
crowdsourcing and mobile phones, and by exponential increases in computing power. At the
same time, there has been growing convergence
between risk assessment efforts in the insurance
and catastrophe modelling industries and those
in the public and academic sectors. As a result,
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significant progress has been made in each critical element of the risk assessment process (Figure 7. 4).
There has been substantial progress towards creating and providing open access to many global
and national data sets critical to understanding
hazard. The greater availability of global data
sets on population, building types, satellite imagery, and so on is opening up significant opportunities to model global exposure at higher and
higher resolutions. At the national and subnational levels, data and information from government ministries (such as statistics authorities,

Figure 7.4 Progress in risk identification and assessment

HFA Priority for Action 2: Identify, assess and monitor
disaster risks and enhance early warning.
(Source: UNISDR with data from the HFA Monitor.)

transportation and infrastructure departments,
and education and health departments) are
increasingly being liberated7 and merged in order
to understand community, city and national
exposure. At the city and community levels, the
growing popularity of crowdsourcing has also
enabled the collection of exposure data as well
as the survey and mapping of disaster impacts in
real time, for example after the 2010 Haiti earthquake and Pakistan floods (Degrossi et al., 2014;
Chohan et al., 2011). Applications such as OpenStreetMap (Box 7.7) are helping to make this information increasingly pervasive.
At the same time, tools and models for identifying, analysing, and managing risk have grown in

number and utility; and risk data and tools are
increasingly being made freely available to users
as part of a larger global trend towards open data.
More than 80 freely available software packages,
many of which are open source, are now available for flood, tsunami, cyclone (wind and storm
surge) and earthquake risk assessment, with
at least 30 of them in widespread use (GFDRR,
2014a). Significant progress has also been made
in improving open source geospatial tools such
as QGIS, GeoNode and PREVIEW, which are lowering the financial barriers to risk information at
the national and sub-national levels.
Since the publication of an initial global multihazard risk analysis by UNDP in 2004 (UNDP,
2004), models designed to provide insight into
global and regional trends in disaster risk have
also become more sophisticated and, as highlighted in Chapter 3 of this report, have now
adopted probabilistic approaches.
Disaster loss data has also significantly improved.
As mentioned in Chapter 4, over 85 nationally
owned databases of disaster loss and damage
now exist, compared to only 12 in 2005. Similarly, efforts have been undertaken to improve the
interoperability of disaster loss data from national and global databases through the development of common data standards 8 and unique
identifiers such as GLIDE.9 In a number of countries the compilation of national disaster loss
data has opened the doors to a broader approach

Box 7.7 OpenStreetMap

OpenStreetMap is an online geospatial database and a global community of over 1.5 million contributors
engaged in building a free and open map of the world. The principle that anyone can contribute to the database and that it can be used in any tool or analysis is the reason why it is also known as the “the Wikipedia of
maps”. Established in the United Kingdom in 2004 in reaction to restrictions around the use and/or availability of geospatial data across the world, OpenStreetMap is a confederation of organizations and technologies
that seek to improve public understanding of natural hazard risks and climate change impacts.
(Source: Simpson, 2014. For more information, see http://www.openstreetmap.org/.)
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Box 7.8 A policy-maker’s view of understanding risk

A recent initiative towards “Building capacities for increased public investment in integrated climate change
adaptation and disaster risk reduction” that will span around 40 countries by the end of 2015 helps countries
understand and manage disaster risk in a uniquely comprehensive manner.10 The UNISDR-led and European
Commission-supported initiative, in partnership with several international agencies and academic institutions, supports countries through a full package approach for disaster loss accounting, probabilistic risk
assessment, economic analysis and policy development.
For example, in Mauritius, a total of 1,105 data cards on disaster loss in 1980-2013 were registered, with total
economic losses estimated at US$59 million. Of these losses, 82 per cent were found to be from cyclones
alone. The following probabilistic risk assessment therefore calculated the average annual loss and probable
maximum loss for tropical cyclonic wind, which were estimated at US$87 million (AAL) and U$1.7 billion
(PML) for a 100-year return period.
While these numbers highlighted the need to reduce tropical cyclone risk, in themselves they did not provide
any policy guidance. Therefore, a thorough policy review and economic analysis were implemented, and it
was found that the country would face difficulties in managing losses from cyclones and earthquakes with
return periods of only 62 to 87 years. This pointed to the need for Mauritius to invest in both disaster risk
reduction as well as risk financing mechanisms, including insurance.
Probabilistic cost-benefit analyses were then conducted to support concrete and specific decision-making,
for example on retrofitting of housing, and a further review of the public finance systems was undertaken. As
a result, the government found that there were significant gaps in terms of a coherent risk-sensitive investment policy across all relevant sectors, in particular for critical infrastructure, and that contingency financing mechanisms were underdeveloped. Examining the disaster loss and risk information from the perspective
of policy-makers, especially financial planners, in Mauritius, highlighted the importance of a linked approach
to disaster risk reduction and resulted in concrete recommendations from the Ministry of Finance.

(Source: UNISDR. For more details, see Annex 3.)

those Unconscionable Maps no longer satisfied,
and the Cartographers Guilds produced a Map of
the Empire whose size was that of the Empire, and
which coincided point for point with it. The following Generations, who were not so fond of the Study
					of Cartography as their Forebears had been, saw
that that vast map was Useless, and not without
On rigour in science
some Pitilessness was it, that they delivered it up to
the Inclemencies of Sun and Winters. In the Deserts
The extent to which the risk information proof the West, still today, there are Tattered Ruins of
duced since the adoption of the HFA is really inthat Map, inhabited by Animals and Beggars; in all
forming development is not well known. Even
the Land there is no other Relic of the Disciplines of
within the disaster risk management communiGeography.” 11
ty, new scientific information is not applied consistently.
In principle, risk information should provide a
“. . . In that Empire, the Art of Cartography attained
critical foundation for raising risk awareness
such Perfection that the map of a single Provand for informing disaster risk management polince occupied the entirety of a City, and the map
icies, practices, investments and measures from
of the Empire, the entirety of a Province. In time,
the local to the global level, including financial

to disaster risk management including probabilistic risk assessment and dialogue with finance
and planning ministries (Box 7.8).

7.8
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applications to transfer risk and contingency
plans to deal with possible disasters.
Globally, risk information should inform international agreements and policies on development
priorities. In the insurance sector, the quantification of disaster risk is essential given that
the solvency of most non-life insurance companies is strongly influenced by their exposure to
catastrophe risk. Through their finance or planning ministries, governments should be using
risk information to inform public investment and
to assess their fiscal resilience to large disasters (UNISDR, 2011a). In the construction sector, quantifying the potential hazard expected in
the lifetime of a building, bridge, or critical facility should be driving the creation and modification of building codes. In the land-use and urban
planning sectors, an analysis of flood risk, for
example, should be driving investment in flood
protection, informing zoning changes and possibly leading to changes in insurance pricing
(GFDRR, 2014a). In hazard-exposed communities,
risk information should be underpinning locallevel disaster risk management initiatives. Finally, in the private and financial sectors, it should
be informing not only business continuity planning but also corporate planning, investment and
risk management (UNISDR, 2013a).
In practice, however, and as the short story by
Jorge Luis Borges cautions, the burgeoning risk
assessment community would appear to be making greater investments in increasing the accuracy and rigour of risk models and assessments
than in developing understandable and actionable information that responds to the needs of
users.
It is unclear how much of the risk information
that has been produced since the adoption of
the HFA is really seeping and spilling out of that
community of practice into sector and territorial
development or even into the mainstream disaster risk management sector (CDKN, 2014). In fact,

the exponential growth of risk information has
the effect of creating an elaborate play of reflections in a room full of mirrors. Inside the community of practice, there would seem to be growing
opportunities to produce more and better risk
information. Seen from outside the room, however, disaster risk information is still perceived
as an exotic commodity. Outside of the insurance industry, cases where risk information has
become fully integrated into decision-making are
still the exception rather than the rule (Box 7.9).
There appear to be a number of instrumental reasons for this disconnect. Risk information produced by the insurance and catastrophe
modelling industry is still largely retained as
intellectual property within each company and is
rarely accessible to governments, businesses or
households. The information is based on proprietary models, and even if the results were made
available, it might be unclear how the data was
transformed and what assumptions were made
to generate risk estimates.
The predominant academic culture of publication in scientific journals is likewise an obstacle
to accessing risk information. For many university-based risk modellers and researchers, publication becomes an end in itself rather than a means
of opening the results for application and dissemination. Given that scientific journals are usually
only read by other scientists, this creates a closed
circuit. The fact that so much published scientific literature is in English further removes it from
application in non-English speaking countries.
Insufficient emphasis has been placed on making fundamental data sets generated through the
risk assessment process more open and accessible for reuse and repurposing, meaning that
resources are wasted through the repetitive creation of the same data sets (GFDRR, 2014a).
Hazard and risk assessments tend to be driven by
well-intentioned science and engineering experts
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Box 7.9 Risk assessment informing a comprehensive disaster risk management strategy in Manizales, Colombia

In Manizales, Colombia, a full set of probabilistic risk assessments were carried out to develop a comprehensive disaster risk management strategy. This included retrofitting existing
structures, updating a municipal earthquake insurance scheme and performing a cost-benefit analysis of structural risk reduction measures and land-use planning. Probabilistic seismic
hazard assessment was used to calibrate the national earthquake building code to local seismic micro-zones for both building stock and the water and sewage network.
Flood hazard for the Chinchiná basin was assessed using 30 years of rainfall data. Landslide risk analysis
based on detailed information about land use, topography and geological information was used to support
urban planning applications.
In addition, probabilistic volcanic ash hazard was analysed for the Ruiz Volcano located 30 km south-east of
Manizales.
Ultimately, the Manizales voluntary municipal insurance scheme was based on this multi-hazard risk assessment. In this innovative scheme, middle and high-income groups underwrite policies, while low-income
homeowners are subsidized by other homeowners and the local government, which acts as an intermediary.

Relative AAL loss distribution for the building stock of Manizales

Volcanic ash thickness hazard map (m)

( Source: Salgado et al., 2014a and 2014b.)

rather than by the end-users and decision-makers who need access to targeted information in
different formats. All too often, risk information
is driven by supply rather than demand, meaning
that even when decision-makers are aware that
they require risk information, it is often not available in a usable form.
Finance ministers, for example, might be interested in metrics such as annual average loss
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(AAL) or probable maximum loss (PML) in order to
estimate the potential fiscal impact of disasters
or the costs and benefits of investing in disaster
risk reduction. They need numbers, not maps. In
contrast, planners preparing local land-use or
zoning plans will require hazard and risk maps
rather than numbers (GFDRR, 2014a). Global risk
indices or assessments are useful for comparing
risk levels across countries but are too coarsegrained to inform national and local planning. In

any case, decision-makers may not understand
the uncertainties inherent in modelling. A risk
model can produce very precise results. It may
show, for example, that a 1-in-100-year flood will
affect 388,123 people. In reality, however, the
accuracy of the model and input data may provide only an estimate of the order of magnitude.
At the same time, given the continued focus on
managing disasters rather than disaster risk,
demand for risk information from governments
may be weak. Many risk assessments are one-off
projects, particularly in the context of post-disaster recovery operations, and even the maintenance
of national disaster loss databases faces sustainability issues (Wirtz et al., 2014; Gall et al., 2014).
While international organizations have supported
risk assessments in many high-risk, low-income
contexts (GFDRR, 2014a), these assessments are
rarely appropriated by national institutions and
seldom contribute to risk awareness in the country, simply because the underlying research infrastructure to sustain such efforts does not exist
(Gall et al., 2014b). The capacity to produce and use
risk information varies enormously from country
to country. Unsurprisingly, the HFA Monitor highlights that high-income countries with strong scientific and technical communities have been able
to make significant progress in monitoring and
forecasting hazards and developing national and
local risk assessments, whereas many low-income
countries simply do not have the capacities to do
so. As such, the coverage of risk information is
patchy from a geographical perspective, responding more to project opportunities than to real
needs. And even when risk information is available
in national institutions, mechanisms to ensure
that the information is available and usable at the
local level are often missing, especially given the
weak capacity of most local governments outside
of major cities (CDKN, 2014).
Linked open data, social media and crowdsourcing could potentially bridge this gap. But there

remain tensions between data as a power source,
as an income generator and as a social good. Legal
obstacles often remain regarding the extent to
which proprietary data needs to be transformed
to become free and open (GFDRR, 2014a).
Another problem identified by the HFA Monitor is
the absence of agreed standards or normalized
approaches. This means that large volumes of
studies and research carried out by universities,
research institutions and others at the national level do not provide standardized results. In
Padang, Indonesia, for example, no less than
twelve different tsunami risk assessments were
carried out, each producing different results
(Løvholt et al., 2014). In many other tsunamiprone locations, not a single detailed assessment
has been carried out.
Shared language, terminology and translation
are other barriers to sharing and using risk information. While international efforts under UNISDR and the Intergovernmental Panel on Climate
Change (IPCC) have developed standard terminologies, words such as vulnerability, resilience
and mitigation are used in widely differing ways
in different communities. When such words are
translated into other languages, this divergence
multiplies even further. In practice, national
meteorological and geological institutions are
rarely integrated and frequently use different
concepts and methods to assess risk.
This makes multi-hazard assessment particularly
challenging. Multiple or concatenated risks from
cascading and technological hazards are increasingly common, meaning that a single-hazard risk
assessment is often not relevant to the decisionmakers responsible for broader risk management. Moreover, failing to consider the full risk
spectrum can actually increase risk. For example, heavy concrete structures with a groundlevel soft story for parking can protect against
cyclone wind, but can be deadly in an earthquake
(GFDRR, 2014a).
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Given these challenges, there are relatively few
contexts (Box 7.10) where decision-makers have
successfully incorporated risk information into
day-to-day planning, regulation and decisionmaking. Risk knowledge implies an appropriation
of risk information by society in a way that facilitates risk management. From that perspective,
the increased production of risk information during the HFA has not necessarily led to greater risk
knowledge nor to improved risk management
(Gall et al., 2014b). The growing supply of increasingly sophisticated and accurate risk information
remains an exotic commodity which is still largely divorced from mainstream social, economic
and territorial concerns. Like the cartographers
described by Jorge Luis Borges, modern-day risk
modellers are still too often disconnected from
the needs of their potential users.

7.9

The social production of risk
information

The role of social and economic constraints and
opportunities facing households, businesses or
governments has to become more central to the
understanding of risk and to choices of disaster
risk management strategies.
Experience has shown that a purely technical assessment of risk, however sophisticated
and cutting-edge, is by itself unlikely to trigger
actions that reduce risk. Successful risk assessments produce information that is targeted,
authoritative, understandable, and usable.
For example, the Build Back Better campaign led
by the government of Indonesia in the aftermath

Box 7.10 Turning risk data into applicable risk knowledge

In Peru, all hazard information from the national seismic hazard model is being integrated into the National
Public Investment System (Sistema Nacional de Inversión Pública) database, which facilitates the sharing of
findings with the scientific community, government authorities and the general public. The findings of a seismic probabilistic risk assessment carried out for 1,540 schools and 42 hospitals in Lima and Callao are being
used by the Ministry of Education to complement the countrywide infrastructure census and to design the
National School Infrastructure Plan (GFDRR, 2014a; AIFDR, 2013).
The earthquake, tsunami, and volcanic hazard modelling activities of the Australia-Indonesia Facility for
Disaster Reduction have increased government capacity to understand the country’s hazard risk profile, and
these gains have in turn informed significant policy directives at the national level, such as the 2012 Indonesian Presidential Master Plan for Tsunami Disaster Risk Reduction (GFDRR, 2014a).
As early as 1987, France adopted a law that grants every citizen the right to information on their exposure to
major risks (Government of France, 2004), on foreseeable damage, on possible preventive measures to
reduce vulnerability, and on protection and relief support available from the government in the case of an
emergency. Since 1990, local authorities have been obliged to provide the information online (Government
of France, 1990).
Since 2009, the international NGO ACTED has been working closely with the Government of Uganda to manage the Karamoja Drought Early Warning System (DEWS). By collecting and monitoring data on key indicators, this system allows drought prediction across Karamoja, a region prone to cyclical droughts. Monthly
drought bulletins alert communities, districts and development partners of the risk of drought and suggest
preparedness measures to be initiated (ACTED, 2012).
In Colombia, the provision of risk information is now a legal obligation under which the authorities are
accountable for keeping all citizens and residents fully informed about levels of disaster risk, disaster management, rehabilitation and construction efforts, as well as all related funding received, managed and delivered (Government of Colombia, 2012).
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of the Padang earthquake in 2009 demonstrated
conclusively that well-targeted education and the
communication of risk information can increase
awareness of hazards and their potential impacts
(GFDRR, 2014a). However, the campaign’s key
assumption—that increased awareness would
lead the West Sumatra population to invest in
safer building—turned out to be false. In fact,
those living in the worst-affected areas demonstrated higher resistance to change than those in
less-affected areas, reflecting their higher exposure to other risks and hence greater constraints
on change. The influence of the earthquake on
safe building practices seemed to be limited to
those who had gone through a traumatic firsthand experience during the earthquake, such as
being trapped or injured by falling debris.

While risk can be objectivized through metrics
such as annual average loss (AAL) or probable
maximum loss (PML) or through maps, these metrics only become useful if they are socially appropriated. Given that risk is socially constructed,
this is a prerequisite for a transformation in
how the social and economic constraints and

opportunities facing households, businesses or governments are valued. What is considered acceptable or unacceptable risk, or what is
an optimum strategy for risk management can
only be understood in the relationship between
the stakeholders and these opportunities and
constraints.
Local assessments of everyday and disaster risks,
for example, show how the prevalence of nonphysical hazards and of small-scale recurrent
events is part of an undifferentiated multi-threat
environment (Figures 7.5 and 7.6). They also show
how households of different income levels have
very different perceptions of risk.
Not only risk but also the production of risk information is socially constructed. Beyond the instrumental barriers to its use (described in detail
in Section 7.8), risk information so often fails to
trigger changes in how risk is managed precisely
because disaster risk is presented as an objective
externality that can be measured and reduced
rather than only one of a number of variables in
a complex social, economic, political and cultural web of constraints and opportunities (UNISDR,
2011a). Risk then becomes technical, neutral and
objective, delinked from its underlying drivers.

Figure 7.5 High-priority threats as reported by communities in ten countries in Latin America12

(Source: Gibson, 2014.)
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Figure 7.6 Perceived losses according to self-reported income level

(Source: GNDR, 2013.)

As a consequence, risk assessments, particularly in the private sector, have tended to focus
more on hazards, exposure and physical vulnerability than social and economic vulnerability and
resilience, on extreme intensive risks rather than
recurrent extensive risks, and on applications to
protect development against external threats
rather than applications to transform development. For example, these assessments are meant
to identify optimum levels of protection for strategic and critical infrastructure which is essential to a country’s economy, to identify options
for risk transfer and financial protection, or to
inform preparedness and early warning for intensive disasters (GFDRR, 2014a).
As noted in Chapter 4 of this report, far less attention has been devoted to assessing extensive
risks. Despite the magnitude of associated losses
and impacts, these risks remain unaccounted for
and largely invisible because the disasters rarely
challenge strategic economic and political interests (Box 7.11).
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Therefore, while improved interoperability, open
data, sustainability and capacities may make risk
information more usable and actionable, a different approach to the production of risk information is required.
Risk always implies both opportunities and
costs for different stakeholders. A factory built
in a hazard-exposed location but in an area
with low labour costs and good access to markets may represent an opportunity for business owners and investors. However, damage
from a disaster will not only affect the business, but also the workers, who may lose their
employment temporarily or permanently, as
well as the local economy and the government,
which may lose tax receipts, among others. Risk
information should clarify who takes the risks,
who benefits, who pays and thus who owns
the risks. It should also clarify the benefits and
costs of investing in disaster risk management.
In other words, in order for risk information to
become risk knowledge, the basic parameters of
accountability have to be clarified in a way that

Box 7.11 Something’s burning

Catastrophic urban fires devastated Rome in 64 CE, London in 1666, Chicago in 1871, and Boston in 1872; the
1906 San Francisco fire destroyed nearly 95 per cent of the city, and the Tokyo fire of 1923 killed over 40,000
people. The implementation of modern building codes, land-use planning, the establishment and expansion
of emergency services, greater citizen responsibility, and insurance regulations have largely consigned the
catastrophic urban fire to history. From the perspective of intensive risk, the problem has been solved
(GFDRR, 2014a).
National disaster loss data, however, reveals a very different story. The occurrence of fires in urban informal
settlements and rural villages is trending up, and housing damage has been increasing since 1990. In Odisha
and Tamil Nadu, India, for example, fires have caused 13 per cent of all housing damage since 1990 and are on
the rise (Figure 7.7).
Figure 7.7 Number of houses damaged and destroyed in Tamil Nadu and Odisha, 1990-2013

(Source: UNISDR with national loss data.)

provides clear incentives to manage risks and to
ensure compliance.
The current understanding of the different
groups with vested interests in the outcomes of
risk management is far too broad. For example,
private investment and the private sector encompass small and medium enterprises, farmers,
informal traders and labourers, households and
individuals, national businesses and large international corporations, investment banks and
asset managers, insurers and a vast range of service providers to all of these groups.

For risk information to play such a role, it needs
to be located inside development and within the
social and economic constraints and opportunities that frame risk management. The room full of
mirrors needs to open its doors; only then can a
real culture of prevention and resilience emerge.
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Notes
1 All data from national loss databases. See www.desinventar.
net for an overview and links to national websites and data sets.
2 PreventionWeb lists 95 disaster risk reduction communities of
practice; see www.preventionweb.net.
3 For more information, see http:www.//preventionweb.net/
english/themes/education.
4 For more information, see http://www.memorisks.org/index.
htm.
5 Three Understanding Risk forums have taken place so far
(2010, 2012 and 2014). For more information, see https://www.
understandrisk.org/node/4889.
6 The Federal Emergency Management Agency (FEMA) released
Hazus97, the first version of Hazards US (Hazus), a geographic
information system (GIS) based natural hazard loss estimation
software package, in 1997.
7 Liberated data refers to data that was at one time inaccessible
due to format, policies, systems, etc., but is now being made available for use, either as discoverable and useable data sets or (in
many cases) as technically open data sets.
8 http://www.irdrinternational.org/projects/data.
9 http://glidenumber.net/glide/public/search/search.jsp.
10 For more information on the initiative, see Annex 3.
11 Suarez Miranda, 1658; cited in Borges, J.L., 1998: p. 325.
12 Argentina, Bolivia, Brazil, Chile, Colombia, Ecuador, Paraguay,
Peru, Uruguay and Venezuela.
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8.1

From early warning to early
warning systems

The development and implementation of early
warning systems is one of the areas where the
most progress has been made within the HFA.
Improvements in risk monitoring and forecasting, satellite data quality and increasing computer power and connectivity have resulted in a
transformation of early warning across the
globe.
Despite much progress, gaps remain: integration of comprehensive risk information into
hazard warning information is still weak, and it
is still rare for alerts to provide information on
the level of risk and possible actions beyond
evacuation alerts.
The first International Conference on Early Warning Systems for Natural Disaster Reduction was
held in Potsdam, Germany in 1998 and set out the
conceptual and programmatic foundations for
the development of early warning systems.

A study produced for that conference (Maskrey,
1997) introduced the notion that an early warning system should be far more than a mechanism
to issue warnings of impending hazard events.
For an early warning to become a system, four
integrated sub-systems are required: a warning
sub-system in which hazards are monitored and
forecasts and warnings issued; a risk information
sub-system in which risk scenarios can be generated for the areas and population likely to be affected; a preparedness sub-system that indicates the
actions that should be taken to reduce loss and
damage, and a communication sub-system which
allows the timely communication of information
on pending hazard events, risks and appropriate
preparedness strategies to those at risk.
From that perspective, the effectiveness of an
early warning system should be judged less on
whether warnings are issued per se but rather
on the basis of whether the warnings facilitate
appropriate and timely decision-making by those
most at risk (Maskrey, 1997).

Box 8.1 Key activities related to early warning systems in HFA Priority for Action 2

d) Develop early warning systems that are people centered, in particular systems whose warnings are timely and
understandable to those at risk, which take into account the demographic, gender, cultural and livelihood characteristics of the target audiences, including guidance on how to act upon warnings, and that support effective
operations by disaster managers and other decision makers.
(e) Establish, periodically review, and maintain information systems as part of early warning systems with a view
to ensuring that rapid and coordinated action is taken in cases of alert/emergency.
(f) Establish institutional capacities to ensure that early warning systems are well integrated into governmental
policy and decision-making processes and emergency management systems at both the national and the local
levels, and are subject to regular system testing and performance assessments.
(g) Implement the outcome of the Second International Conference on Early Warning held in Bonn, Germany, in
2003, including through the strengthening of coordination and cooperation among all relevant sectors and
actors in the early warning chain in order to achieve fully effective early warning systems.
(h) Implement the outcome of the Mauritius Strategy for the further implementation of the Barbados Programme
of Action for the sustainable development of small island developing States, including by establishing and
strengthening effective early warning systems as well as other mitigation and response measures.
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By the time of the Second International Conference on Early Warning, which was held in Germany in 2003, this systems approach to early warning
had become orthodox and influenced national legislation such as the National Integrated Drought
Information System (NIDIS) Act of 2006 (Public
Law 109-430) in the United States of America.1
Further momentum for the development of early warning systems was generated by the Indian
Ocean tsunamis in 2004, which highlighted how
many lives could have been saved if a regional
tsunami early warning system had existed. As a
consequence, early warning featured heavily on
the agenda of the Second World Conference on
Disaster Reduction in 2005 and was given heavy
emphasis in the HFA, which reprises the emerging early warning systems concept in key activities within Priority for Action 2 (Box 8.1).
Government self-assessment reports prepared
using the HFA Monitor show significant progress
against the third core indicator under Priority for
Action 2: Early warning systems are in place for
all major hazards, with outreach to communities

Figure 8.1 Progress in early warning

HFA Core Indicator 2.3: Multi-hazard early warning system with community outreach.
(Source: UNISDR with data from the HFA Monitor.2 )

(Figure 8.1). Each biennial reporting period since
2007 has shown growing achievement, although
the indicator is too generic to capture how much
progress has actually been made against each of
the key activities listed above.
The development and implementation of early
warning systems has been repeatedly cited as one
of the areas where the most progress has been
made within the HFA (WMO, 2011, 2014a; UNISDR,
2013b, 2011b). Success stories from Bangladesh,
Chile, India, the Philippines and other countries
show that timely and effective warning and communication coupled with risk information and a
prepared population significantly reduces mortality. The Third International Conference on Early Warning, which was held in Germany in 2006
took advantage of the momentum generated by
the HFA and, under the slogan From concept to
action, documented over one hundred initiatives
to develop early warning systems at different levels (UNISDR and Government of Germany, 2006).

In particular, HFA progress reports highlight success in developing early warning systems that
correspond more closely to local needs. For
example, Australia reports that every state and
territory now has the ability to tailor core messages to fit local conditions and evacuation
plans. In Sri Lanka, a people-centred early warning system was established that includes teams
of volunteers using local communication methods. In Thailand, volunteers have been trained at
the village level to monitor hazards and transmit
early warnings in a timely manner.
Technical, institutional and social challenges in
developing and maintaining these systems are
often reported in conjunction with the remoteness of villages and difficulties of terrain, making
outreach to the last mile difficult. Many countries also note financial constraints and limited
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human capacity and are still dependent on international assistance to finance and maintain their
systems, in particular when it comes to upgrading the equipment to monitor hazards and transmit warnings (WMO, 2014a).
Early warning reframed
Since the Third International Conference on Early
Warning Systems, rapid changes in information and
communications technology have shaken many of
the assumptions that had framed the development
of early warning systems up to that point.
The growing sophistication of hydro-meteorological monitoring and forecasting has greatly
increased the probability of being able to provide
accurate forewarnings of tropical cyclones, storms,
floods, droughts, tsunamis and other hazards.
The growing availability of high-resolution satellite data, coupled with an exponential increase in
computing power and the development of predictive models, has transformed hazard-warning
capabilities since the adoption of the HFA. These
technological advances have been supported by
enhanced international cooperation (Box 8.2). At
the same time, meteorological information in particular has become increasingly pervasive through
global media and the Internet. There is less and
less dependence on official channels for hazard
forecasts, although this has created new issues
around the accuracy of warning information, particularly when conflicting information is available
from apparently credible sources.

A second and even more disruptive change is
associated with exponentially increasing global connectivity through access to the Internet,
social media and particularly through mobile
phones. Globally, mobile telephone penetration rates have reached 96 per cent. There is now
almost one mobile phone per person on the planet, with subscription rates of almost 90 per cent
even in low-income countries (ITU, 2013). In subSaharan Africa, for example, the penetration rate
of mobile phones was around 10 per cent at the
beginning of the HFA. It now stands at almost 80
per cent (Deloitte, 2012).
This dramatically increases the potential to disseminate timely warnings directly to those at risk
and also opens the door to peer-to-peer warning,
even across national boundaries (Gow and Waidyanatha, 2011). To the extent that mobile phone
warnings facilitate timely preparedness by households and businesses, they contribute to reducing risks and avoiding loss of life. For example,
earthquake early warnings are now also issued via
mobile networks in Mexico (Box 8.3) and in Japan.
In Sri Lanka, the Sri Lankan Disaster Management Centre launched the Disaster and Emergency Warning Network (DEWN; Purasinghe, 2014).
After a successful trial period, the system became
operational in January 2009. Messages are sent
to emergency personnel, who then verify the
information and disseminate public alerts. Mass

Box 8.2 The Global Data-Processing and Forecasting System (GDPFS)

The Global Data-Processing and Forecasting System (GDPFS) produces and disseminates weather and climate analyses and predictions to enable National Meteorological and Hydrological Services (NMHS) to provide high-quality meteorological forecasts, warnings and other information services related to weather,
environmental quality and climate on a 24/7 basis. Its three-level system—World Meteorological Centres
(WMCs), Regional Specialized Meteorological Centres (RSMCs; including Regional Climate Centres [RCCs]),
and National Meteorological Centres (NMCs)—support NMHSs and their early warning capacities. The
improved accuracy and lead time of predictions of high-impact weather events have made a major contribution to early warning.
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Box 8.3 Earthquake early warning in Mexico

In 1985, the Michoacán earthquake hit Mexico City, leaving an estimated 10,000 dead and
30,000 people injured. The disaster raised awareness of earthquake risk and generated interest in the feasibility of earthquake early warning. The primary seismic source for earthquakes
that affect Mexico City is the Guerrero Fault along the Pacific Coast of Mexico. Given the time
it takes seismic waves to reach Mexico City from the coast, it is possible to provide early
warnings that allow people a minute or more to move to a safer area in a building or in some cases to
evacuate.
Operated by CIRES, the Seismic Alert System of Mexico City was established in 1991, and a similar system
(SASO) was set up in Oaxaca in 2003. These two systems are now part of the Mexican Federal Government’s
Seismic Early Warning System (SASMEX). Seventy-six seismic monitoring stations are now located along the
Guerrero Fault, and warnings are provided to a number of important cities.
SASMEX issues two types of warning: “public” or emergency warnings for the risk of high-intensity movements and “preventive” or alert messages for moderate intensity-movements. Since its creation, SASMEX
has issued 34 emergency warnings and 72 alert messages. For example, in 1995, a 7.3 magnitude earthquake
occurred 300 km away from Mexico City. An emergency warning was issued 72 seconds before the seismic
waves shook the city, facilitating the partial evacuation of public buildings, schools, residential buildings and
public transport systems. An estimated 2 million people were reached by the warning and acted upon it.

(Sources: Cuéllar et al., 2010; Singh and Pérez-Campos, no date.3)

alerts are dispatched through cell broadcasting,
which is immune to network congestion, while
messages to certain groups are sent via SMS. The
alerts are sent in three local languages and can
be received by both smartphones and basic handsets, or by an alarm device with a lamp and siren
for public spaces (GSMA, 2013; Purasinghe, 2014).

Mobile phones are increasingly being used to
disseminate weather and climate forecasts to
farmers, to provide information on market prices, to access markets and even to take out insurance.4 These changes are radical given that the
communication of early warning information to
remote, rural hazard-exposed communities was
described as a major challenge as recently as
2006.5
These technological leaps have transformed
and will continue to transform the landscape of
early warning systems. New technologies and

enhanced trans-boundary cooperation for hazard monitoring, forecasting and early warning
are continuing to emerge (WMO, 2014a). Moreover, successful technologies in one context have
sometimes been brought to market for broader applications, for example in flood early warning systems (Box 8.4). The telemetric monitoring
system at the Enguri Dam in Georgia served as a
prototype to develop an early warning system for
dam failure (Chelidze, 2013). In Italy, flood monitoring in Umbria formed the basis for the development of an integrated early warning system for
floods and landslides (Molinari et al., 2013).
Crowdsourcing platforms and initiatives such
as OpenStreetMap and Ushahidi facilitated the
engagement of thousands of volunteers and
experts during the 2010 Chile and Haiti earthquakes and the floods in Pakistan; these innovations are also challenging conventional
assumptions about early warning systems (Keim
and Noji, 2011). When the concept was first proposed in 1997, early warning systems were conceived as vertically integrated chains where
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Box 8.4 Advances in flood early warning in Europe and Africa

Belgium’s early warning system, which has been operating for a decade, is based on advanced real-time
monitoring and forecasting technology which provides high-resolution flood risk maps, while simulation
models are used for impact assessment. Warnings are sent out by SMS and e-mail and published on a web
portal, which is frequently visited by the public during floods. The 24/7 early warning system operators collaborate closely with the civil protection crisis management team, which in turn is linked to a multi-sector
and multi-scale response mechanism. However, dynamic maps of flooded areas are still lacking, and as the
system is largely top-down, many local authorities and civil protection committees are still unfamiliar with
the information generated by the system. Preparedness in general remains limited.
Egypt’s early warning system is based on historical analyses of storm and flash flood events, while local
knowledge of exposed areas is used as a qualitative data source. The system has been successful in issuing
alerts for flash floods on the basis of rainfall forecasts. Warnings are communicated to the disaster management authorities, and as a result timely actions such as setting up roadblocks or releasing overflow water
from dams have been taken on the basis of agreed decision-making protocols. However, the system faces
operational and technical challenges, for example due to power cuts and weak cooperation with local
communities.
Mali’s early warning system is largely based on a good understanding of the underlying drivers of flood risk
and the impact of flooding on local economies and on biodiversity; this information is presented in a flood
risk atlas for local use. Flood maps and forecasts are developed using satellite images of flooded areas, and
warnings are issued with a long lead time by telephone, radio and the web. 6 Although the early warning system is still being tested, resolution and accuracy need to be improved, and scenarios on food security and
disease outbreaks are yet to be included, the system heavily involves local communities. Early warning information based on and packaged for end-user needs includes local knowledge and supports the traditional
practice of decision-making based on local pastoral calendars and practices, thus blending modern science
with traditional risk management know-how.
(Source: Cools and Innocenti, 2014.)

failure in one link in the chain limits its effectiveness and can even lead to failure across the entire
system (UNISDR, 2011a; WMO, 2014a). Coupled
with continuously improving mobile connectivity
and the increasing pervasiveness of hazard monitoring and forecasting information, crowdsourcing has now disrupted that concept and opened
the door to more horizontally integrated and
organically evolving systems.
Early warning of vulnerability and risk?
At the same time, however, many of the challenges to effective early warning described in the past
still persist (UNISDR, 2009a). While major advances have been made in hazard monitoring and
forecasting and in the issuing of warnings (EEA,
2013), progress in integrating the appropriate
risk information and risk management strategies
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into early warning and preparedness has lagged
behind (WMO, 2014a; Molinari et al., 2013).
There are still major gaps in hazard monitoring,
particularly in low-income countries, which are
often challenged to maintain the necessary technical and institutional infrastructure. Similarly,
there may be inadequate links and coordination
between geological and hydro-meteorological
services and disaster risk management organizations. Some low-income countries lack the
institutional and technical capacities to develop a multi-hazard, multi-sector and multi-level
approach to early warning (WMO, 2014a; Molinari
et al., 2014).
Warnings are still not standardized within and
across countries, meaning that they may be

incomplete or ineffective. Moreover, the proliferation of warning information with different messages may dilute their strength and authority.
As discussed in Chapter 6, the capacities of local
governments may be weak, local preparedness
plans may only exist on paper, and there may be
a lack of clarity with respect to roles and responsibilities at all levels. The transmission of warning
information across national borders is likewise a
political challenge in some regions. Civil or military conflicts undermine not only the effectiveness of early warning, but also that of disaster
risk reduction in general (WMO, 2014a).

as hazard early warning if the translation of disaster losses into impacts is to be avoided. As recurrent disasters in the Horn of Africa show, early
warning is not effective when chronic livelihood
crises reach a tipping point, putting extreme pressure on food prices, livestock survival, and water
and food availability. At least 13 million people
across southern Ethiopia, south-central Somalia
and northern Kenya were affected by drought in
2011-2012. Armed conflict across the region compounded chronic ecological and economic vulnerability, which escalated the crisis and limited
people’s survival and recovery choices (Slim, 2012).

In particular, progress has been uneven in two key
early warning sub-systems. Firstly, the integration
of risk information (where available) into hazard
warning information is still weak. Despite exceptions such as the Famine Early Warning System,7
early warning continues to prioritize monitoring
and forecasting hazards and may omit or underestimate the key importance of exposure and
vulnerability in explaining risk levels (Box 8.5). Ultimately, vulnerability early warning is as important

A second issue is that in order to be effective, early warnings not only have to forecast a hazard but
need to include value-added information with
respect to the risks that can be expected and the
actions that can be taken. Even while warnings can
now be issued directly via SMS, which overcomes
the communication barriers at the last mile, it is
still rare for alerts to provide information on the
level of risk. Both depend on detailed and intimate
knowledge of the local contexts where impacts are

Box 8.5 Absence of development in the Bolivian Chaco

The people of the Chaco region in south-eastern Bolivia know what an absence of development looks like. In the municipalities of Huacareta (Chuquisaca), Caraparí and Entre Ríos
(Tarija), for example, 82 per cent, 51 per cent, and 43 per cent of the population (respectively)
live in extreme poverty, with infant mortality rates fluctuating between 64 and 72 for every
1,000 live births.
In the course of the 2009/10 El Niño Southern Oscillation (ENSO) event in the region, reductions in rainfall
began to generate problems with food availability and access, compromising livelihoods and food security.
Access to water and basic sanitation was limited, leading to a greater incidence of health problems, especially for those living in more remote areas.
Following alerts of rainfall deficit and low temperatures in late 2009, an assessment by external experts
focused on the variation in rainfall averages. In reality, the assessment should have focused on the underlying drivers of risk: adverse soil conditions, biophysical and environmental degradation, and social and economic deprivation, factors that ultimately resulted in an officially reported “humanitarian gap” of more than
a third of the rural population of the Chaco towards the end of September 2010.
Where disaster is understood as a disruption to normal life and development, everyday and extensive risk are
not recognized as indicators precisely because they are part of that normality in places such as the Chaco
region. In the Chaco, this meant that warnings of a looming crisis did not come early, but late.
(Source: adapted from Reyes and Lavell, 2012.)
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expected and of local disaster risk management
strategies. As described in Chapter 1, the fact
that evacuation plans for New Orleans assumed
car ownership negated the effectiveness of the
early warning about Hurricane Katrina for part
of the population at risk. In order to be effective, early warning systems need to embrace an
understanding of how hazard-exposed households and communities manage risks as well as
their vulnerabilities and resilience. This in turn
depends on local governments or local disaster management agencies having both the skills
and the willingness to engage with what are often
low-income households and communities.
Lack of progress in these two of the original four
early warning sub-systems means that timely
and accurate early warnings that reach those at
risk may fail to trigger effective action, particularly in the context of slow-onset hazards and where
poverty is infused with everyday and extensive
risk. Early warning information empowers only to
the extent that households and communities are
able to act on that information.

8.2

			
Preparedness for response

Priority for Action 5 has been the area of the HFA
where most progress appears to have been
made. Many successes of the HFA are associated
with improvements in preparedness, often combined with more effective early warning. There
have been real improvements in disaster preparedness and major investments in the necessary capacities.
While effective preparedness can be achieved
with the governance arrangements that evolved
from emergency management, local capacity
and resource constraints still hamper progress
in a number of countries. Preparedness for slowonset and extensive risks, in particular, remains
a challenge.
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The main focus of the disaster risk
management sector
Preparedness has been defined as “the capacities and knowledge developed by governments,
professional response organizations, communities
and individuals to anticipate and respond effectively to the impact of likely, imminent or current
hazards or conditions” (UNISDR, 2009b).
Preparedness activities are a critical part of corrective disaster risk management in that certain
risks, particularly those associated with mortality and morbidity, can be reduced through anticipation and response. Put simply, if a prepared
population is able to evacuate an area before
a major flood, lives will be saved and mortality and morbidity risk will therefore be lower. At
the same time, preparedness is part of compensatory risk management and helps strengthen
resilience. Well-organized emergency assistance
based on contingency plans can help households
and communities to buffer disaster losses, recover more quickly and avoid the translation of loss
into broader impacts, such as increased poverty or deteriorating health, nutrition or education.
By the 1980s it had been recognized that preparedness was a core principle of effective emergency management. At the international level,
UN General Assembly resolution 46/182 of 1991
reflected the need to prepare for response and
created mechanisms such as the Emergency
Relief Coordinator (ERC), the Inter-Agency Standing Committee (IASC), and the Consolidated
Appeals Process (CAP) as coordination mechanisms to support the ERC. This period also saw
the creation of the UN Disaster Management
Training Programme (UNDMTP) 8 in 1990, the
International Search and Rescue Advisory Group
(INSARAG) in 1991, and the UN Disaster Assessment and Coordination (UNDAC) mechanism in
1993 (IASC-WFP, 2014).
Similarly, preparedness has been central to all
the international frameworks for disaster risk

Box 8.6 Key activities related to disaster preparedness in the HFA

(a) Strengthen policy, technical and institutional capacities in regional, national and local disaster management, including those related to technology, training, and human and material resources.
(b) Promote and support dialogue, exchange of information and coordination among early warning, disaster
risk reduction, disaster response, development and other relevant agencies and institutions at all levels, with
the aim of fostering a holistic approach towards disaster risk reduction.
(c) Strengthen and when necessary develop coordinated regional approaches, and create or upgrade regional
policies, operational mechanisms, plans and communication systems to prepare for and ensure rapid and effective disaster response in situations that exceed national coping capacities.
(d) Prepare or review and periodically update disaster preparedness and contingency plans and policies at all
levels, with a particular focus on the most vulnerable areas and groups. Promote regular disaster preparedness
exercises, including evacuation drills, with a view to ensuring rapid and effective disaster response and access to
essential food and non-food relief supplies, as appropriate, to local needs.
(e) Promote the establishment of emergency funds, where and as appropriate, to support response, recovery
and preparedness measures.
(f) Develop specific mechanisms to engage the active participation and ownership of relevant stakeholders,
including communities, in disaster risk reduction, in particular building on the spirit of volunteerism.

reduction since the IDNDR and was included in
Priority for Action 5 of the HFA (Box 8.6).
HFA Priority for Action 5 is the area of the HFA
where most progress appears to have been made
(Figure 8.2).
HFA progress reports highlight that preparedness for response has been the main focus of the
disaster risk management sector in many countries. Many success stories during the HFA are
associated with improvements in preparedness,
often combined with more effective early warning. These include the dramatic reductions in
disaster mortality in countries like Bangladesh,
Mozambique, India and Cuba described in Chapter 2. But in a large majority of countries, there
have been real improvements in disaster preparedness and major investments in the necessary capacities.
As Chapter 6 highlighted, disaster risk management has generally been understood and practised as disaster management, including in

international organizations. For example, UNICEF’s disaster risk management programmes
focus heavily on school safety, emergency drills,
an understanding of preparedness and life skills.9
Regional organizations have also played a key
role in supporting the preparedness agenda of
their member countries and in setting up regional support mechanisms. For example, the ASEAN
Agreement on Disaster Management and Emergency Response (AADMER) supports member
states in strengthening sub-regional emergency response capabilities, including the development of Regional Standby Arrangements and
Coordination of joint disaster relief and emergency response operations (IASC-WFP, 2014).
Disaster preparedness has been strengthened
through emergency preparedness drills, which
are now carried out on a regular basis in schools
and in other contexts (UNISDR, 2013b). For example, the municipality of Quito in Ecuador carries
out drills and simulations at the institutional level as well as in communities and schools; in Bhubaneswar, India, drills are held at the city, ward,
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and community levels, and at schools and colleges (SCI, 2014).
Community-based disaster risk management
(CBDRM) programmes have also provided a critical vehicle for strengthening preparedness. Most
CBDRM programmes usually have a strong component of raising local awareness of risks (Shaw,
2013). Given the severe social and economic constraints often faced by local communities
(Maskrey, 1989 and 2011), CBDRM may do little

to address the underlying risk drivers (SCI, 2014).
However, while many programmes are shortlived, there are numerous examples of CBDRM
programmes successfully leading to enhanced
preparedness and early warning (Box 8.7).
The preparedness imperative
A number of factors may explain the progress
made in disaster preparedness. Unlike other
investments in disaster risk reduction, effective
response is politically visible and therefore enjoys

Figure 8.2 Progress reported against core indicators in HFA Priority for Action 5

HFA Core Indicator 5.1: Strong policy, technical and institutional
capacities and mechanisms for DRM, with a DRR perspective.

HFA Core Indicator 5.2: Disaster preparedness plans and contingency plans at all administrative levels, regular training drills and
rehearsals.

HFA Core Indicator 5.3: Financial reserves and contingency mechanisms in place for response and recovery.

HFA Core Indicator 5.4: Procedures in place for effective information
sharing during and after disasters.

(Source: UNISDR with data from the HFA Monitor.)
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Box 8.7 Community-based early warning and preparedness

Every year, Viet Nam experiences storms, floods and other hazards which give rise to annual economic losses
equivalent to 1-1.5 per cent of GDP (GFDRR, 2013b; Nguyen, 2011). In 2009, the government introduced a
12-year project to strengthen community-based disaster risk management (GFDRR, 2013b; Nguyen, 2011;
AMDI, 2013).
In the project, international agencies have worked in partnership with the Vietnamese government, enabling
local communities to prepare for disasters and reduce risks more effectively. Training in local communities
and including disaster reduction in the school curriculum have allowed vulnerable populations to develop
preparedness strategies, while infrastructure such as rural roads and irrigation systems has improved their
resilience (ADPC, 2008; AMDI, 2013).
A new CBDRM project is underway in Myanmar, where the population is exposed to cyclones, earthquakes,
tsunamis and storm surges. The Myanmar Action Plan on Disaster Risk Reduction was introduced by the Government of Myanmar and is being implemented between 2013 and 2015 in partnership with a number of
international and UN agencies (UNDP, 2013b).
One of the main aims of the programme is to train 60,000 households in CBDRM by 2015. This will include
increasing awareness of natural hazards within communities, first aid and early warning training, search and
rescue training, and improving construction methods and standards in vulnerable rural areas (Government
of Myanmar, 2012; UNDP, 2013b).

a strong political imperative. As noted in GAR11,
electorally critical, hazard-prone states are twice
as likely to have disasters officially declared than
non-critical states, and for each disaster declaration, a US President can expect a one-point increase
in votes in a statewide contest (Reeves, 2010). Conversely, the disastrous response to Hurricane
Katrina generated negative political fallout for the
city, state and federal administrations at the time.

The resources required to prepare contingency plans, to train staff and students and to
organize evacuation drills in the case of earthquake-exposed schools, for example, are infinitely
smaller than what would be required to structurally retrofit the school to make it safe. Similarly,
preparedness does not require the same investment of political capital as prospective disaster
risk management, which would include ensuring
safe, well-located land to build future schools.

At the same time, preparedness represents a relatively natural and organic evolution from emergency response. With its focus on contingency
plans and evacuation drills, logistics and stockpiles, trained and positioned search and rescue
teams, hard-hats and uniforms, it is an extension of emergency response into the pre-disaster phase of the disaster management cycle.
Preparedness is both manageable and feasible
with the kind of governance arrangements that
evolved from emergency management.

At the same time, and as noted above, preparedness was not only integrated into the HFA and its
predecessor frameworks for disaster risk reduction, it was also supported by another set of
international mechanisms created through UN
General Assembly resolution 46/182. In general, these mechanisms have enjoyed stronger and
more stable funding and support from donor
governments than the more prospective aspects
of the HFA.

Unlike corrective disaster risk management, preparedness does not require major investments.

Importantly, the priority given to disaster preparedness builds on periodic and well-publicized
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successes, for example the major reduction in
mortality following Cyclone Phailin in Odisha,
India in 2013 compared to the super-cyclone of
1999. While much of this success should be attributed to improving development indicators, it is
disaster preparedness that has been able to capitalize on the political gains.
No bed of roses
At the same time, disaster preparedness is no
bed of roses. HFA progress reports highlight that
some low-income countries remain challenged
to create and sustain the necessary capacities.
For example, Indonesia reports that a major challenge in enhancing preparedness measures is the
lack of resources, including human resources,
expertise, budgets, equipment and facilities, at
the local level coupled with continued dependency on the national level for preparedness planning (UNISDR, 2014a).
In effect, in some countries mortality risk remains
high, as was tragically highlighted in Myanmar in
2008. The capacity gap is often even greater in
countries experiencing military or civil conflict.
In addition, as the example of Hurricane Katrina
demonstrated, capacities may not be as strong as
they seem, even in the world’s richest countries.
The foundation for effective disaster preparedness and response is laid at the local level. Wellprepared localities can often significantly reduce
their disaster losses, even if national level emergency management structures collapse or fail to
respond. In contrast, even the best-organized
disaster management at the national-level may
be ineffective if local preparedness capacities
are weak or non-existent. As discussed in Chapter 6, local capacities tend to be uneven, as they
are stronger in larger urban centres with strong
city governments and weaker in remote and rural
areas.
More fundamentally, an extensive body of literature (Quarantelli, 1986; Yodmani, 2001; Pandey
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and Okazaki, 2005) has demonstrated how vertically integrated contingency plans and response
mechanisms often seem to respond more to
the command and control culture of emergency
management and to preconceptions regarding
response than to expressed needs and requirements on the ground. Preparedness plans and
response may reflect ingrained prejudices and
stereotypes regarding the affected population
(Tierney, 2008) or fail to account for the specificities and complexity of local risk scenarios or local
strategies for managing risk (IASC-WFP, 2014). As
a result, disaster response may have unintended
or negative consequences at the local level.
Often disasters themselves become simulacra,
events configured and magnified by the media
and by pre-existing stereotypes and conceptions
rather than by what is happening in reality. For
example, in the case of Hurricane Mitch in Honduras in 1998, while the international media portrayed the total destruction of the entire country,
in reality most damage was concentrated in only
a few municipalities (UNISDR, 2011a). In the case
of the mudslides in Vargas State, Venezuela in
1999, it was found that a reported death toll of
over 30,000 in reality did not exceed 700 (UNISDR, 2009a). Disaster response (Box 8.8) often fails
to understand or respond to local requirements
and needs precisely because it responds to a simulacrum of disaster rather than to real local conditions (Maskrey, 1996).
Preparedness plans may often exist to deal
with infrequent intensive risks while ignoring
recurrent local extensive risks. The fact that
the volume of response and support to disaster-affected localities tends to be proportional
to the number of fatalities rather than the number of survivors is one visible reflection of this
mismatch. Preparedness plans supported by
NGOs using mechanisms such as VCAs (vulnerability and capacity assessments) are often more
sensitive to local needs and strategies. However, they are often developed in the context of

Box 8.8 Disasters and simulacra: the experience of the Indian Ocean tsunami

That national plans don’t often match local realities is nothing new. However, in disaster response as in
broader disaster risk management, the local diversity of conditions and needs are regularly overlooked as
national visions can be skewed towards achieving humanitarian targets, including the distribution of assets
such as boats (TEC, 2007). After the 2004 Indian Ocean tsunami, highly politicized or socially contentious
issues such as land rights, tax laws and gender relations were poorly understood by relief agencies. These
agencies often had no effective mechanisms in place to ensure local ownership and frequently treated
affected countries as “failed states”, undermining local and national capacities by offering unsolicited and
often badly designed support programmes (TEC, 2006).
In contrast, international action was most effective in cases where local actors led response efforts and
received appropriate support (TEC, 2007). Unfortunately, the allocation of funds and staff was more often
than not “driven by politics and funds, not by assessment and need” (ibid.). These politics were not only
international; the international response to the tsunami was also severely hampered by indecisive and protective national and regional leadership (TEC, 2006).

short-term projects or programmes which may
not be sustainable.
As currently defined, preparedness also seems
challenged to address the increasingly complex
multi-hazard and concatenated risks that now
characterize large urban areas and regions (IASCWFP, 2014). The reality of risk in many contexts is
now one of multi-dimensionality, which cannot
be addressed through single-hazard contingency plans.
Finally, as highlighted in Chapter 6, with notable exceptions such as Mexico’s National Disaster Prevention Fund and dedicated budget lines
in countries such as the Philippines and Indonesia, most disaster management agencies rely
heavily on emergency funding. As such, they
are usually under-resourced for preparedness
activities.

8.3

Business as usual or building
back better?

Even though recovery and reconstruction after
disasters are an integral part of the disaster management cycle and of disaster risk reduction, the
HFA does not provide detailed guidance to countries in this area. In comparison to other aspects
of the HFA, global progress has been limited.
Improvements can be observed in integrating disaster risk reduction into post-disaster needs assessments and recovery frameworks. But in
many situations, the willingness to build back
better is quickly replaced by business as usual.

Post-disaster recovery: a continuing challenge
Most of the citizens of Guiuan were still asleep
when a heavy storm hit the small city in the
Eastern Samar province of the Philippines at
4.40 a.m. on 8 November 2013. Typhoon Haiyan
was the strongest tropical cyclone in recorded
history to make landfall in the Philippines; and
landfall it made, a total of five times across the
islands of Samar, Leyte, Cebu and Iloilo (Figure
8.3).10
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A Category 5 super-typhoon, it impacted the Eastern Visayas region and the city of Tacloban before
moving to the South China Sea and affecting China, Taiwan (Province of China) and Viet Nam. To
date, the death toll stands at 7,986,11 with more
than 1,000 people still missing (NDRRMC, 2014)
and 4.1 million people displaced (IFRC, 2014).
Total economic losses have been estimated at
US$10 billion, over ten times the losses associated with Typhoon Bopha of 2012, known locally in
the Philippines as Typhoon Pablo (EM-DAT, 2014;
UNISDR, 2014b).
Of the 4.1 million people displaced, little more
than 100,000—or around 1 per cent—were able to
move to shelters (DSWD et al., 2014). The remaining 4 million found lodging with host families or in
other private, temporary accommodation (ibid.).

Figure 8.3 Typhoon Haiyan making landfall and
the resulting destruction

(Source: NOAA, 2014.)

However, six months after the disaster, more
than 2 million people were still living in temporary accommodation (ibid.). Apart from housing issues, access to education, health facilities,
transport, markets and income as well as unclear
tenure and property arrangements impeded the
return of displaced people (ibid.).
It has long been recognized that new vulnerabilities can be generated in the gap between initial displacement and longer-term recovery and
reconstruction (Berke et al., 1993; Ingram et al.,
2006; Brookings, 2008; IASC, 2009). In the case of
Haiyan, of the US$776 million requested for recovery, only 61 per cent of funding had been received
by August 2014 (UNOCHA, 2014b). While recovery
receives more attention and funding than other
disaster risk management strategies (Kellett and
Caravani, 2013; UNISDR, 2011a), it remains underresourced, and this gap may even widen as the
human and economic cost of disasters continues
to increase (IDMC, 2014; Swiss Re, 2014a).
Despite the fact that recovery and reconstruction
have always been described as an integral part
of the disaster management cycle and of disaster risk reduction, the HFA does not emphasize
this area heavily. Under Priority for Action 4 of
the HFA, only one key activity specifically refers
to recovery, namely:
(h) Incorporate disaster risk reduction measures
into post-disaster recovery and rehabilitation processes and use opportunities during the recovery
phase to develop capacities that reduce disaster
risk in the long term, including through the sharing
of expertise, knowledge and lessons learned.
In comparison to other areas of activity, global
progress in this area has been limited (Figure 8.4).
As in the case of preparedness, while recovery
was included in the HFA, its development has
been influenced as much or more by other policy frameworks.

(Source: Russell Watkins/ Department for International Development.)
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Figure 8.4 Progress in integration of DRR in recovery and
rehabilitation

recovery needs: the Post-Disaster Needs Assessment and Recovery Framework (PDNA/RF).
In search of space
When disaster occurs, an enormous quantity of
accumulated risk is liberated. On the one hand,
this vast energy is destructive. But on the other hand, it creates a space where new possibilities can emerge. How this space can be used is
the fundamental challenge facing post-disaster
recovery. The experience of recovery and reconstruction highlights just how difficult it is to take
advantage of the window of opportunity that
opens in the space or gap after a disaster and
to ensure that new development prevents and
avoids risks rather than reconstructing them.

HFA Core Indicator 4.5: DRR measures integrated into post-disaster
recovery and rehabilitation.
(Source: UNISDR with data from the HFA Monitor.)

For example, the International Recovery Platform
(IRP) was announced at the Second World Conference for Disaster Reduction in Kobe, Japan as a
mechanism to identify gaps and constraints experienced in post disaster recovery and to serve as
a catalyst for the development of tools, resources, and capacity for resilient recovery. IRP aims to
be an international source of knowledge on good
recovery practice.12
Soon afterwards, the Inter-Agency Standing Committee (IASC) created a Cluster Working Group on Early Recovery (CWGER) as part of
a new approach to improve coordination within the UN system and between the UN and other
stakeholders after major disasters. At the same
time, support for national recovery planning and
programming was an important component of
the Global Facility for Disaster Reduction and
Recovery (GFDRR), of the former UNDP Bureau
for Crisis Prevention and Recovery (BCPR) as well
as similar units in other regional and international organizations. At the same time, UNDP, the
World Bank and the European Union joined forces to develop a common approach to assessing

A first set of problems refers precisely to the
length of the gap or space between the destruction of the disaster and new development. This
has variously been described as the gap between
relief and recovery or the relief to development continuum (Buchanan-Smith and Maxwell, 1994; Longhurst, 1994). Fundamentally, the longer the gap,
the greater the probability that losses to assets
in disasters, including homes, possessions and
livestock, as well as death or injury in the case of
households; equipment, stocks and premises in
the case of businesses; or infrastructure and facilities in the case of local governments will translate into longer-term impacts. GAR09 presented
evidence indicating that unless losses are buffered by prompt recovery actions, the depth and
breadth of poverty increase, education, health
and nutrition suffer, and social indicators deteriorate. GAR11 highlighted the financing gap that
can arise for governments if they are unable to
buffer disaster losses, while GAR13 showed how
many small businesses never recover from those
losses (UNISDR, 2009a, 2011a, 2013a).
Recovery, therefore, raises key issues in compensatory risk management, in particular whether mechanisms are in place which can allow
households, businesses and governments to
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compensate for losses quickly and resume their
activities before these losses translate into negative and longer-term impacts on development.
This issue is complicated because ultimately the
recovery of households, businesses and government is interdependent. Restarting a business,
for example, depends on restoring power, water,
telecommunications and transport, which may
be the responsibility of local governments or utility providers. The recovery of households is contingent on the recovery of the businesses that
provide employment and income.
A second set of issues refers to prospective risk
management: whether it is possible in the space
or gap after a disaster to develop in a way that
prevents the reconstruction of risks. By revealing risks, disasters uncover their underlying drivers and can provide an imperative for change. As
highlighted in Chapter 1, there are numerous historical cases of changes in building practice or
urban design, for example, in which risk-reducing measures have been introduced. However, for every case of positive change there seem
to be many more cases where risk is rebuilt,
sometimes literally brick by brick. Low-income
households and small businesses in particular often face severe constraints in changing the
way they manage their risks and may be averse
to taking the risks to experiment. In the case of
governments and businesses, it is not straightforward to change the administrative and planning structures and processes that existed before
a disaster. Therefore, the default option is often
business as usual.
Using the recovery space to transform development in a way that reduces future risks is complicated because it requires consensus amongst
a large group of stakeholders, including government, international and regional organizations
providing finance and technical advice, affected households and businesses, utility providers
and others in order to move development onto
a different track. International organizations,
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bilateral and multilateral donors and non-governmental organizations also have their own
agendas as well as client relations at the national level. In addition, there is a tension between
the need for speed in order to close the gap
between relief and recovery as quickly as possible and the need for careful planning in order to
avoid the reconstruction of risk. The window of
opportunity for innovative change starts to close
quite rapidly after the initial impact of a hazard,
and normal politics often takes its place. As such,
in many instances the momentum to capitalize
on disaster as an opportunity for wider transformation is lost (GFDRR, 2014c; GFDRR et al., 2013;
GFDRR et al., 2014).
Income and governance
Recovery processes in any country are heavily
conditioned by factors such as income and governance. Following the earthquakes in 2010, the
very different paths taken by the recovery processes in Chile and Haiti (Box 8.9) show that the
way in which countries address the issues of both
compensatory and prospective risk management
in recovery processes depends far more on the
strength of their economies and the quality of
governance in normal times than on the volume
of external assistance they receive.
Many of the continuing challenges in disaster
recovery and reconstruction are related less to
technical issues such as finance or the quality of data for assessments than to the pre-existing political and economic cultures in countries,
which may include competing and opaque institutional mandates and the power relations
between different social and economic groups.
Coupled with nebulous and even conflicting
objectives of administrative units and agencies,
diverging national and sectorial interests can
stand in the way of effective reconstruction and
recovery (GFDRR, 2014c).
This implies that countries that already have
compensatory mechanisms such as effective

insurance16 in place and that can rapidly buffer
losses will recover far more quickly than those
that do not. Such mechanisms may include insurance and reinsurance, catastrophe funds, contingency financing arrangements with multilateral
finance institutions and market-based solutions
such as catastrophe bonds (UNISDR, 2011a and
2013a). However, as the HFA draws to close, and as
highlighted in Chapter 5, a financing gap remains
in many low and middle-income countries, even
when faced with less intensive disasters.
Financing recovery
Lack of finance is often cited as an obstacle to
building back better (UNISDR, 2013b; GFDRR,
2014c). Roughly a third of self-assessment reports
submitted using the HFA Monitor list financing
as the primary limitation to the integration of
disaster reduction into recovery and reconstruction. However, as highlighted in GAR11, building
back better normally has a very attractive benefit-cost ratio. It not only reduces future risk levels,

but also contributes to reducing the financing gap
that countries would face to buffer future losses (Williges et al., 2014). In other words, it can
increase a country’s economic and fiscal resilience and enable it to absorb losses from events
with longer return periods. For example, Ecuador could shift the return period for a loss event in
which it would experience a resource gap by more
than 50 years (Figure 8.5). Similarly, by moving to
a building back better approach, Pakistan would
be able to shift a resource gap of more than US$3
billion for a 1-in-100 year loss event (see Figure 5.2
in Chapter 5) to a 1 in 143-157 year event..
At the same time, risk financing mechanisms are
normally designed to protect public finances
from intensive events. Often no protection is in
place in the case of the multiple extensive disasters responsible for the vast majority of damage
to housing, agriculture and local infrastructure.
Therefore, while governments and large business can use insurance to protect themselves,

Box 8.9 Recovery in Chile and Haiti

In early 2010, two earthquakes of exceptionally high magnitude hit Haiti and
Chile within two months of each other. The 7.0 magnitude earthquake in Haiti
left the capital Port-au-Prince in ruins. Some 222,570 people were killed and the
economy devastated. The 8.8 magnitude earthquake in Chile also caused major
damage, although only 562 people were killed.
The narrative of each disaster, however, was completely different. Low mortality in Chile reflected a long history of enforced seismic building codes. In contrast, the last major earthquake in Haiti was in 1842, and disaster risk reduction efforts were focused on recurrent hurricanes rather than earthquakes. At US$30 billion,
direct economic losses in Chile were around four times greater than those in Haiti, estimated at US$7.8 million, contrasting the value of exposed assets in one of the highest-income countries13 and in the lowestincome country in the Americas. However, whereas in Chile these losses represented only 15 per cent of the
country’s GDP (CEPAL, 2010), the much lower losses in Haiti equalled 120 per cent of the country’s GDP from
2009.14
With most of its economy unaffected, high quality of governance 15 and experience in managing earthquake
disasters, Chile recovered relatively quickly. In contrast, five years after the disaster, with its economy devastated, weak governance and no recent experience in managing earthquake events, Haiti has been challenged
to recover at all. Efforts to build back better quickly fell apart (GFDRR, 2014c). These two narratives highlight
how the potential for recovering quickly and in a way that prevents the generation of new risks is influenced
by the level of economic development and quality of governance in a country.
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Figure 8.5 Difference in financing gap with respect to return period from
a “business as usual” (BAU) to a “building back better” (BBB) scenario

(Source: Williges et al., 2014.)

low-income households and small businesses
continue to absorb the persistent losses from
extensive risk. Similarly, international assistance is only forthcoming for recovery from larger disasters.
In general, countries that already have effective
policy and regulatory frameworks as well as strategies and financial mechanisms in place to prevent new disaster risks can take full advantage of
the gap to transform development, whereas the
window of opportunity opens and closes rapidly
for those which have made little progress in putting disaster risk management measures in place
before disaster happens.

For example, in 2007 the principle of ensuring that
risk-reducing measures are included in the recovery and reconstruction of essential public assets
was introduced into Australia’s Natural Disaster
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Relief and Recovery Arrangements (NDRRA) with
the goal of reducing future disaster losses and
reconstruction costs (Government of Australia, no date). Following Cyclone Oswald in 2013,
the Queensland and Australian Governments
launched the Queensland Betterment Fund, a
joint, targeted fund of AU$80 million to finance
upgraded standards in the reconstruction of
assets (Box 8.10).
Data for assessment and recovery planning
It is clear that post-disaster needs assessments
and recovery frameworks are key instruments
to reach consensus on how to kick-start recovery in the shortest possible time frame as well
as how to incorporate risk-reducing measures.
While good assessments do not guarantee successful recovery, weak or wrong assessments will
almost surely result in badly conceived response
and recovery (GFDRR, 2014a).
Understandably, the reliability, relevance and
timeliness of data is crucial, as is effective

Box 8.10 Examples of building back better in Queensland, Australia

The Queensland Betterment Fund aims to cover the difference in cost between restoring or
replacing an essential public asset to its pre-disaster standard and restoring or replacing the
asset to a more disaster-resistant standard. Key projects financed by the AU$80 million fund
include design enhancements to a variety of projects involving water supply (The Gayndah
Water Supply Intake), bridges (George Bell Crossing) and roads (Gayndah-Mundubbera Road,
Round Hill Road, Upper Mount Bentley Road). These projects reduce risk by securing roads to communities
that have been isolated in past disasters and by protecting vital telecommunications infrastructure, to name
but two examples.

(Source: GFDRR et al., 2014.)

coordination between the national and local
governments, international organizations and
non-governmental actors, and in particular with
affected households, businesses and communities (IRP, 2014). As in the case of early warning,
there has been a major technological transformation in how data is collected since the adoption of
the HFA. Social media now allows vast amounts
of data to be sourced and broadcast and information to be collected by and shared across global
communities (Gundecha and Liu, 2012). Surveys
conducted in Japan in 2011 showed that large
parts of the population relied on social media for
disaster-related information (Peary et al., 2012).
Earthquake intensity information in Japan is created in near real time by crowdsourcing information online (IRP, 2014).
A number of countries have recognized the potential of such accelerated information-sharing
mechanisms and have developed relevant legal
and regulatory frameworks and policies (IRP,
2014). For example, following the Christchurch
earthquake in 2011, the Government of New Zealand developed the Open Access and Licensing
Framework to address the barriers experienced
by utilities providers due to issues of confidentiality in relation to property information (Ferreira
et al., 2013). In Brazil, efforts to enable information sharing between civil defence authorities, municipal governments and local actors
have been reflected in the new National Civil

Protection and Defense Policy and by a dedicated complementary state law passed in 2013 (Otoni de Araujo et al., 2013).
Building back better or business as usual?
Real progress has been made in ensuring that
disaster risk reduction is factored into needs
assessments and recovery frameworks. An
assessment of twenty needs assessments conducted in sixteen countries between 2004 and
2011 found that roughly half recommended and
promoted the integration of risk reduction into
recovery. These principles included addressing
both structural and non-structural measures,
enhancing preparedness and integrating risk
management into all sectors and levels of governance. Almost all recent needs assessments
provide recommendations for the integration of
disaster risk reduction into sector-specific recovery strategies (Box 8.11), in particular ensuring
that damaged social and physical infrastructure
such as schools, health facilities, houses and
transportation networks are rebuilt to improved
and reinforced standards (GFDRR, 2014c).
However, the incorporation of slogans such as
build back better into needs assessments and
recovery is rarely actionable unless fully factored into operational recovery plans and budgets and ultimately into a more comprehensive
approach to disaster risk management. One common approach following major disasters is to
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Box 8.11 Recovery-led disaster risk reduction and institutionalization in Mozambique

Following the impetus and momentum provided by the recovery after the massive floods of
2007 in Mozambique, the Government incorporated community resilience and vulnerability
reduction as key components in its Master Plan for Disaster Prevention and Mitigation.
Recovery, resilience and development also came together in introducing farmers to droughtresistant crops, the construction of small-scale rainwater catchment systems using local
materials, and reforestation along riverbanks. Despite heavy rains, the number of people who were negatively affected diminished considerably until the major floods of 2012/13 showed that still more effort was
needed to reduce vulnerabilities.
Subsequently, the National Institute for Disaster Management (INGC) was assigned to coordinate the resettlement of displaced people from the banks of the Zambezi River in the absence of a housing ministry. An
estimated 8,000 families benefited from government and international support in the construction of houses, schools and clinics on higher ground using more resilient materials, although the government had to recognize the continued importance of structures closer to the river for the continuation of existing livelihoods.
Furthermore, 776 community-level committees have since been trained and equipped to use the flood alert
system for evacuating vulnerable populations.
Institutionally, disaster risk management practices have become well established under the leadership of
INGC, and responsibility for disaster recovery increasingly blends into development plans under other government institutions (GFDRR, 2014c).

centralize responsibility for recovery and reconstruction in an ad-hoc agency. While this may
speed up recovery and ensure that improved
standards are observed, it may actually weaken
the role of the administrative structures responsible for ongoing efforts in development and
disaster risk reduction. Often, once recovery is
judged complete and the ad-hoc agency is dismantled, the country does not necessarily continue to build back better, but rather reverts to
business as usual.

In contrast, the recovery in Indonesia following
the 2004 tsunamis did lead to a broader inclusion of disaster risk reduction in recovery, and
this approach was subsequently applied following the 2006 Yogyakarta and Central Java earthquake, the 2009 West Sumatra earthquake, and
the 2010 Merapi volcanic eruption. Similarly,
Mozambique’s efforts to institutionalize disaster risk reduction and to ensure that it is factored
into recovery have been mutually supportive
(GFDRR, 2014c).

For example, the Earthquake Reconstruction
and Rehabilitation Authority (ERRA) in Pakistan was able to substantially incorporate disaster risk reduction into recovery after the 2005
earthquake: over 85 per cent of the reconstructed houses were compliant with new seismic
standards. However, this approach was not carried over into the National Disaster Management
Agency (NDMA) created in 2007, which made it difficult to address disaster risk reduction in recovery following the 2010 floods (GFDRR, 2014c).

Even when implemented, the build back better
concept may be limited to structural improvements in buildings or to specific elements of
infrastructure, while no real attention is given to
addressing the underlying drivers that constructed the risk in the first place. In the aftermath of
the Kashmir earthquake in 2005, hopes that the
commonly felt impact would bridge the political divide between Pakistan and India remained
unfulfilled (ODI, 2013). In contrast, the Aceh
region managed to capitalize on the opportunity
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to reconstruct not only its infrastructure but also
the foundations of Acehnese society after the
Indian Ocean tsunami in 2004 (ibid.).
Ultimately, the integration of disaster risk reduction into post-disaster recovery and reconstruction has been hampered by the same conception
of disaster through which the HFA has been interpreted and which explains why so little progress
has been made in prospective disaster risk management. If disasters are viewed as exogenous
shocks, recovery and reconstruction are seen
first and foremost as a process of returning to
normality rather than a process of transforming
development and the underlying drivers of risk.

173

Notes
1 http://www.gpo.gov/fdsys/pkg/PLAW-109publ430/pdf/PLAW109publ430.pdf.
2 http://www.preventionweb.net/applications/hfa/qbnhfa/
home.
3 For additional information, see http://www.cires.org.mx/
sasmex_es.php (accessed 11 December 2014).
4 http://www.howwemadeitinafrica.com/how-mobile-phonesare-transforming-african-agriculture/8704 (accessed 11 January
2015).
5 This challenge was discussed at the Third International Conference on Early Warning (EWC III) held in Bonn, Germany, 27-29
March 2006.
6 www.opidin.org.
7 http://www.fews.net/.
8 The UNDMTP was launched in the 1990s as a joint initiative by
UNDHA and UNDP on behalf of the Inter-Agency Task Force. Following the launch of the HFA in 2005, the UNDMTP was relaunched
as the Capacity for Disaster Reduction Initiative (CADRI).
9 http://www.unicef.org/education/bege_61691.html.
10 http://www.metoffice.gov.uk/weather/tropicalcyclone/2013/
haiyan (accessed 10 October 2014).
11 www.em-dat.be.
12 http://www.recoveryplatform.org/about_irp.
13 Chile became a high-income country in 2013 (http://data.
worldbank.org/news/new-country-classifications).
14 http://www.unodc.org/lpo-brazil/es/frontpage/2010/03/18cepal-sismo-en-haiti-retrocedio-lucha-contra-la-pobreza-enuna-decada.html (accessed 11 January 2015).
15 h t t p : // i n f o . w o r l d b a n k . o r g /g o v e r n a n c e / w g i / i n d e x .
aspx#home.
16 Recovery following the Christchurch earthquakes was partly
paralysed due to difficulties in settling insurance claims.
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Part III

Enter the void

177

On 26 July 2005, Mumbai was brought to a halt
by severe flooding. Water supply, drainage and
sewerage, all forms of public transport, power
and telecommunications collapsed across wide
areas (Revi, 2005). Some 1,150 people died (Carpenter, 2006), trains were derailed and parts
of the city were submerged under the heaviest rainfall recorded in Mumbai’s history (Hallegatte et al., 2010; Ranger et al., 2011; Dossal,
2005).

class. By 2020, the city is projected to have the
highest population density in the world (ibid.).

Mumbai’s 150-year-old municipal government
was unprepared and unable to organize an effective response. Many administrative and political
institutions were paralysed, seemingly in a state
of shock (ibid.). And yet city life continued, no
riots broke out, and Mumbaikars soon organized
themselves for a speedy response and recovery.1
The event and its immediate aftermath highlighted not only limitations but also the existence of a
civic culture.

In 1908, Arthur Crawford, Municipal Commissioner from 1865 to 1871, published plans for urban
renewal that provided for adequate housing,
water supply, drainage and waste management
systems (Crawford, 1908). He had already suggested similar plans during his time in office, but
they had been opposed by wealthy landowners
and officials with vested interests. As a result, the
bubonic plague that raged in the city for almost
a decade until 1906 led to a heavy death toll and
severely impacted the city’s economy, social
cohesion and self-image (Dossal, 2005).

The 2005 floods affected a city of around 13 million people. 2 Mumbai has now grown to more
than 20 million (UNDESA, 2014b), and this rapid
growth continues to be characterized by high levels of inequality. Informal settlements and markets with weak public infrastructure exist side by
side with a dynamic economy and a strong middle

Figure III.1 Mumbai in the early twentieth century

(Source: Bartholomew, 1908.)
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Mumbai is no stranger to risk management challenges. At the end of the nineteenth century, failures in urban planning, regulation and public
investment resulted in a devastating outbreak of
the bubonic plague (Gandy, 2008; Christakos et
al., 2007). The risks exposed by the 2005 floods
were constructed in a very similar manner.

Mumbai continued to grow rapidly in the twentieth century at the same time as being exposed
to a multitude of physical and technological hazards, including earthquake, cyclone, storm surge,
landslide, rainstorm and local flooding, sea level rise, drought, and nuclear and industrial accidents. With the 2005 floods, the strategic and
competitive advantages provided by location,
history, and the resulting concentration of capital, human resources and technology seemed to
have been overtaken by a dramatic accumulation
of both systemic and idiosyncratic risks (Revi,
2005).
Today, more than half of the population lives
in informal settlements (Bertaud, 2011). Public investments in infrastructure have been playing catch-up. Basic services and utilities such as
uninterrupted energy and water supply, wastewater management and garbage collection are
non-existent or sub-standard in many parts of the

city, particularly in informal settlements (Agarwal, 2011; Subbaraman et al., 2012). The municipal
government is regulating and investing in a landscape of fluid and erratic changes in demographics, exigencies and prospects (Bertaud, 2011). In
addition, it is forced to grapple with corruption
in a society (Gandy, 2012). The next disaster is
already in the making.
The case of Mumbai provides just a small glimpse
of the limitations of the current approach to
disaster risk reduction as well as what the “new
normal” of accelerating disaster risk is starting
to look like.
Part II of this report highlights the success of the
HFA in catalysing major investments by countries as well as regional and international organizations in disaster management. The different
priorities for action identified in the HFA have different degrees of complexity and therefore manageability. And the disaster risk management
sector has made significant progress in those
areas where its governance arrangements are
appropriate (UNDP, 2014a).
As suggested in Chapters 1 and 6, while the
HFA created space for addressing underlying
risk, particularly in Strategic Goal 1 and Priority for Action 4, this space has been only partially
explored by governments, regional and international organizations. HFA progress reports have
consistently highlighted a low level of achievement of Priority for Action 4. The syncretic evolution, consolidation and expansion of a disaster
risk management sector from its origins in emergency management has led to its understanding
and practice as disaster management (Enia, 2013;
Hewitt, 2013; UNISDR, 2013a; 2011a). If disasters
are understood as exogenous threats, then priority is given to policies, plans, strategies and other
instruments designed to protect people and their
assets from such threats rather than addressing
the generation and accumulation of risk inside
development.

As a result, it would appear that HFA Strategic
Goal 1, the integration of disaster reduction into
sustainable development policies and planning,
has not been realized sufficiently. The generation and accumulation of new disaster risks, particularly extensive ones, seem to be outstripping
the increasing efforts to protect development
against those risks. As underlined in Part I of this
report, as the HFA draws to a close, disaster risk
remains a growing challenge, particularly in low
and middle-income countries. And the extensive
risks of today can become the intensive risks of
tomorrow.
However, this apparent shortfall masks a more
complex reality. Innovation and progress in other agendas, including those related to climate
change, environment, water, urban design and
management and sustainability, are leading to
the adoption of policies and practices that have
direct or indirect co-benefits for disaster risk
reduction, even if they are not labelled as such.
Given the focus of the disaster risk management
sector on preparing for emergencies and managing disasters, these practices are all too rarely
documented through the HFA Monitor. Although
the tide of risk generation and accumulation
would still seem to be flowing in, there is now
growing momentum in some sectors to transform development in a way that addresses some
of the underlying risk drivers.
Unease and uncertainty
Unfortunately, there is mounting evidence that
notwithstanding this momentum, the world is
going to see rapidly accelerating disaster risk
over the coming decades.
Despite the introduction of alternative metrics
to measure progress in development, such as the
Human Development Index (UNDP, 2014b), the
Genuine Progress Indicator (Talberth et al., 2007),
the World Happiness Report (Helliwell et al., 2013)
or the Social Progress Index (Porter et al., 2014),
the decisions of governments and investors alike
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are still largely determined by GDP per capita,
the rate of GDP growth, credit ratings and shortterm return on capital rather than measures of
sustainability and equity. The development paradigm continues to be based fundamentally on
economic growth and is characterized by contradictions and unsustainable qualities, including
the overconsumption of natural capital and the
production of inequality.
Over the last quarter of a century, the global economy has doubled in size, an estimated 60 per cent
of the world’s ecosystems have been degraded
and the benefits of growth have been distributed unevenly: the bottom half of the world’s
population now shares just 1 per cent of global wealth. Even in high-income countries, huge
gaps in wealth and well-being persist between
rich and poor. As these trends evolve, the political and social consensus on the benefits of development is being replaced by growing uncertainty
and unease, including concerns about increasing
disaster risk.
Increasing exposure of economic assets
Global GDP per capita increased by 122 per
cent between 1990 and 2010. 3 As the economy
becomes more global, investment tends to flow
to locations offering comparative advantages
for capital accumulation, including low labour
costs, access to export markets, infrastructure, stability and other factors. As highlighted
in GAR13 (UNISDR, 2013a), investment decisions rarely take into account the level of hazard in these locations or else discount the risk
excessively due to the short-term profits that
can be made. This has led to large flows of capital into hazard-prone areas and a vast increase
in the exposure of economic assets to earthquakes, tsunamis, storm surges, floods and
other hazards. At the same time, the resulting
risk becomes globalized as both the causes and
impacts of disaster ripple through global supply chains and impacts in increasingly integrated sectors spill over into others.
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Growing risk inequality
The concentration of capital generates social and
territorial inequalities. The richest 2 per cent of
the world’s adult population now own over 50 per
cent of global wealth (Davies et al., 2012), whereas the bottom 50 per cent own less than 1 per cent
of global wealth (Credit Suisse, 2013). This ratio
translates into a Gini coefficient of 0.893, where
0 is perfect equality and 1 is perfect inequality.
In other words, the world is nearing what can be
considered absolute levels of inequality (Davies
et al., 2012). Sectors and territories without comparative advantages for capital accumulation are
left behind. In those areas, disaster risk is associated with an absence of development characterized by low levels of investment in risk-reducing
infrastructure, an absence of social and environmental protection, and rural and urban poverty. The geography of risk inequality occurs at all
scales, between geographical regions and countries, within countries and even within cities and
localities.
Segregated urban development
Urbanization mirrors economic growth. Urban
growth per se can concentrate risk when it occurs
in hazard-exposed locations. However, in most
low and middle-income countries it is also usually
characterized by unequal access to urban space,
infrastructure, services and security, as speculative urban capital is invested in modern enclaves
while the low-income majority has access only to
informal or sub-standard urbanization. Globally,
about one in seven people live in overcrowded,
low-quality housing conditions with inadequate
access to services (Mitlin and Satterthwaite,
2013). This generates new patterns of both extensive and intensive disaster risk, as low-income
households are forced to occupy hazard-exposed
areas with low land values, deficient or non-existent infrastructure and social protection, and high
levels of environmental degradation.
Climate change
Economic growth requires increasing energy

consumption, which is still largely dependent
on fossil fuels and manifests as increased greenhouse gas emissions. While greenhouse gas emissions by Annex I4 countries to the Kyoto Protocol
decreased by 9.3 per cent between 1990 and 2011, 5
global emission levels rose over the same time
period and well into 2013 (WMO, 2014b), resulting in atmospheric concentrations of greenhouse
gases exceeding pre-industrial levels by around
40 per cent (IPCC, 2013). The emissions of almost
50 per cent of all countries exceed the currently
established global thresholds (UNDP, 2014b). As
a result, through changing temperatures, precipitation and sea levels, among other factors, global climate change feeds back into modifications
in hazards and magnifies disaster risks. Climate
change transfers risk as many of the territories
most affected are those which have contributed least to greenhouse gas emissions. But at the
same time, climate change is a meta-risk driver,
as both its causes and consequences are global.
Overconsumption
Economic growth also relies on the increasing consumption of environmental resources,
including freshwater, forest and marine resources. Of the 140 countries for which data is available, 59 per cent show an ecological footprint
that is above global biocapacity, and 49 out of 172
countries withdraw more fresh water than the
global threshold allows (UNDP, 2014b). Many ecosystems that play vital protective and provisioning roles are being degraded beyond the point
of recovery, which can magnify hazard levels,
increase vulnerability and challenge resilience.
Like climate change, the consumption of environmental resources is a reflection of inequality.
Many sectors and territories with high levels of
income live beyond their means and rely on the
consumption of environmental resources from
other areas.
Changing demographies
Demographic change, including shifts due to
migration and displacement, also influences

disaster risk patterns and trends. By 2050, the
world’s population will have increased to 9.2 billion (Lutz et al., 2014) and the percentage of the
ageing population (over 60) in high-income countries is expected to reach 32 per cent (UNDESA,
2013). While the global population is expected to
peak at 9.4 billion around 2070 and start to decline
slowly by the end of the century (Lutz et al., 2014),
countries and regions with rapidly growing, young
populations are likely to see increasing hazard exposure, particularly in urban areas. Given
the specific disaster risks posed by demographic change, countries and regions with ageing and
declining populations are likely to see increases in
vulnerability and reductions in resilience.
The drive for competitiveness
Within the current development paradigm, both
businesses and countries continuously strive to
remain competitive. By reducing labour costs
in the case of businesses or spending on social
welfare and protection in the case of governments, the drive to remain competitive and to
attract investment may increase the vulnerability and reduce the resilience of large sectors of the
labour force. Conversely, however, the drive to
increase energy and resource efficiency in order
to reduce costs spurs investment in technologies
that can reduce greenhouse gas emissions and
relieve ecosystems.
Non-linearity and uncertainty
These global drivers of risk are closely interrelated and concatenated, and they are increasingly shaping local realities like the situation in
Mumbai. The perception of increasing complexity, interconnectivity and dependency of local
realities on global processes erodes the capacity of local stakeholders to manage their risks
and increases uncertainty and unease. Given the
multiple feedback loops between these different
drivers and their non-linearity, even slight changes in the evolution of any one driver can generate unexpected and radical changes in another.
As uncertainty and unease replace certainty and
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security in the future, disaster risk reduction may
be entering the void.
Predicting what the impact of global climate
change, energy consumption or population
growth may look like in 20, 50 or 100 years has
become something of a social obsession and can
be disempowering. Ultimately, if the planetary
system is going to collapse, why invest in managing today’s risks? At the same time, however,
economic stakeholders do not just react passively to change, but actually shape it. Understanding the economic, political and social forces that
are currently driving risk can also help to identify gaps and points of inflection where change is
possible.
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Notes
1 http://lsecities.net/media/objects/articles/maximum-city/
en-gb (accessed 11 January 2015).
2 Municipal Corporation of Greater Mumbai, Population Census:
http://www.mcgm.gov.in/irj/portal/anonymous/qlvitalstatsreport.
3 Data from the World Bank Development Indicators: http://
data.worldbank.org.
4 Annex I countries include the industrialized countries that
were members of the OECD in 1992, plus countries with economies in transition, including the Russian Federation, the Baltic
States, and several Central and Eastern European States. For the
full list of Annex I countries, see http://unfccc.int/parties_and_
observers/parties/annex_i/items/2774.php.
5 http://unfccc.int/ghg _data/ghg _data_unfccc/items/4146.
php.
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Risk inequality
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The concentration of capital generates social and territorial inequalities. The world is nearing what
can be considered absolute levels of inequality, and sectors and territories without comparative
advantages for capital accumulation are being left behind. In those areas, disaster risk is associated with an absence of development characterized by low levels of investment in risk-reducing
infrastructure, an absence of social and environmental protection, and rural and urban poverty.

9.1

Multi-dimensional poverty,
everyday risks and disasters

Multi-dimensional poverty experienced in hazard-exposed areas means that conditions of everyday risk become configured as patterns of
extensive disaster risk.
In the wealthy town of Lenzie, East Dunbartonshire, Scotland, men live to an average age of
82. Just 12 kilometres down the road, in Calton,
Glasgow, they die at 54 on average (Government
of Scotland, 2009). Male life expectancy in Calton is lower than in the Gaza Strip, where men

can expect to live until the age of 71,1 or in Iraq,
where after 20 years of sanctions and war, male
life expectancy is 66 years.2 Only 12 countries in
sub-Saharan Africa, including Sierra Leone, Chad
and the Democratic Republic of Congo have a
lower male life expectancy than Calton. 3 Given
the link between poverty and disaster risk, it may
come as no surprise that Calton also sees regular
flooding (Box 9.1).
The case of Calton epitomizes how economic poverty, together with other poverty factors
such as powerlessness, exclusion, low literacy
and discrimination, translates into conditions

Box 9.1 Everyday and extensive risk in Calton

Calton is an underprivileged district in Glasgow, Scotland. Poverty, drugs and alcohol, crime
and poor health are rampant. A full 44 per cent of its inhabitants are on incapacity benefits
and 37 per cent live in workless households (Government of Scotland, 2009). This level of
deprivation exists within walking distance of Glasgow’s most upmarket shopping district, a
clear reflection of high levels of inequality in close vicinity.
In Scotland, mortality due to causes such as respiratory and liver diseases, accidents, drug and alcohol-related disorders, self-harm and assault in the most deprived areas like Calton are higher than in the least
deprived areas by an order of magnitude on the Scottish Index of Multiple Deprivation (SIMD; Table 9.1).
Table 9.1 Male mortality (age 0-64, per 100,000) from selected causes within each SIMD deprivation quintile, 2000-2002.

(Source: UNISDR with data from the SIMD.4)
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The high levels of deprivation in Calton also coincide with extensive disaster risk (Lindley et al., 2011). In addition to inequality and poverty, the inadequate design of the city’s sewage systems and small urban watercourses mean that local flooding occurs on a regular basis (Cashman, 2007). Diminishing floodplains along
the Clyde River have further exacerbated flood hazard in the area (Figure 9.1).

Figure 9.1 Glasgow city centre at the end of the 18 th century and the beginning of the 21st century

(Source: National Library of Scotland; Ordnance Survey.5)

In 2002, Calton and Shettleston—another district in Glasgow where an estimated 80 per cent of the population live on welfare benefits and most do not have insurance (Tufail et al., 2004)—were among the areas
worst affected by flooding (Cashman, 2007). Shettleston also experienced repeated extensive flooding
between 1993 and 2005 (Werritty et al., 2007). A survey on flood impacts in 2006 showed very low response
rates from the emergency services in Shettleston compared to other affected locations (ibid.), possibly
reflecting the disenfranchisement of its population.
After the 2002 floods, the Metropolitan Glasgow Strategic Drainage Partnership (MGSDP, 2012a) implemented risk reduction measures against a 1-in-200-year flood, including the construction of 4.5 km of flood
defence walls, six underground pumping stations, the creation of flood storage areas in three river basins
and the planting of thousands of trees and bushes (MGSDP, 2012b). However, in areas such as Calton and
Shettleston, flood risk is as much about social vulnerability as it is about hazard.

of everyday risk; these are associated with poor
health, crime, drug addiction, domestic violence
and homelessness (Wilkinson and Marmot, 2003),
which in turn reinforce poverty.
The correlation between poverty and life expectancy is particularly pronounced in low-income
countries. For example, Lilongwe, Conakry,
N’Djamena, Banjul and Kigali all have life expectancies at birth of less than 50 years (Mitlin and
Satterthwaite, 2013). In Chad, Sierra Leone,
Burundi and Mali, under-five mortality rates
among urban populations are staggeringly high
at more than 150 per 1,000 live births, compared

to below 10 per 1,000 live births in middle and
high-income nations (ibid.). But as the case of
Calton shows, low life expectancy arises from
these conditions of high everyday risk, even in
the world’s richest countries.
There is now a common understanding that lowincome households and communities suffer a
disproportionate share of disaster losses and
impacts (UNISDR, 2009a; Rentschler, 2013; Lewis,
2011; Donner and Rodriguez, 2011; 6 Benson and
Clay, 2004; DFID, 2004; UNDP, 2004; Wisner et al.,
2003; Baker, 2012; UNDP, 2014a).
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However, as in Calton, disaster risk is shaped not
only by income poverty but by a range of social
and economic factors that determine entitlements and capabilities (Shepherd et al., 2013).
Access to services, political voice, and social and
economic status directly affect disaster risk and
resilience (Satterthwaite and Mitlin, 2014). Key
factors in underprivileged areas include lowquality and insecure housing; limited access to
basic services such as health care, public transport and communications, and to infrastructure
such as water, sanitation, drainage and roads; a
low asset base; and the absence of a safety net
(ibid.). Higher mortality and morbidity rates
among children, the elderly and women are
directly linked to these different poverty factors
(Anderson, 1994; IASC, 2006; Benson and Bugge, 2007; Aldrich and Benson, 2008; Walden et al.,
2009; UNISDR, 2009a; World Bank, 2010; Nilufar,
2012; Shepherd et al., 2013).
People who are subject to multi-dimensional
poverty are more likely to live in hazard-exposed
areas and are less able to invest in risk-reducing measures. As such, conditions of everyday

Figure 9.2 The disaster risk–poverty nexus

(Source: UNISDR.)
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risk become configured as patterns of extensive disaster risk (Figure 9.2), which in turn lead
to accumulations of intensive risk in regions
exposed to earthquakes, tropical cyclones and
other major hazards.
The lack of access to insurance and social protection mechanisms and the general difficulty
of mobilizing assets to buffer losses then means
that damage to housing, local infrastructure,
livestock and crops feeds back into a range of
disaster impacts and poverty outcomes (UNISDR, 2009a; Baez et al., 2009). Recurrent extensive
disasters erode the asset base of households,
leading to greater risk and lower resilience. In the
case of people living at or below the poverty line,
with a severely constrained ability to accumulate or mobilize assets, disaster risk will continue to be a factor that not only reflects but also
drives poverty. For example, floods and droughts
in Mexico make a significant contribution to lower human development and increased poverty.
Between 2000 and 2005, the impact of disasters
on human development was equal to a two-year
loss of progress on average, and the effect on

Figure 9.3 Annual local government expenditure per person

(Source: United Cities and Local Government, 2010.)

poverty was equivalent to an increase of 1.5 to
3.7 per cent (Rodriguez-Oreggia et al., 2012).
Evidence from microeconomic studies also shows
that intensive disasters have a disproportional
impact on the poorest households, which tend
to lose a higher proportion of their productive
assets. Similarly, these same households often
have less capacity to mobilize assets to buffer
losses and recover. As such, intensive disasters
can lead to a broadening and deepening of poverty and inequality as well as longer-run impacts
on health, education, nutrition and productivity.
Evidence from the 2007 earthquake in Peru
shows that both measurable poverty as well
as subjective poverty (poverty as perceived by
those affected) increased considerably in the Ica
Region, the most severely affected area in the
country (Lucchetti, 2011). In the Philippines, analyses of rainfall data and household consumption patterns show that even smaller but more

frequent deviations from normal rainfall patterns
directly impact the welfare of poor households,
particularly those in rural areas with limited
access to markets (Safir et al., 2013).
Health effects have also been shown to be significant, particularly for young children and the
elderly: in the aftermath of Hurricane Mitch, the
probability of undernourishment in children
almost quadrupled in the regions hit by the hurricane, and children were 30 per cent less likely to
be taken to a doctor when they were sick (Baez,
2007).
In many cities in low and middle-income countries, weak and under-resourced local governments do not have the capacity to manage the
processes that are generating and accumulating disaster risk, nor to provide social protection
(UNISDR, 2009a, 2011a, 2013a; Mitlin and Satterthwaite, 2013). While annual local government
spending (Figure 9.3) in a high-income country
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like Denmark can exceed US$12,000 per inhabitant, in many low-income countries it is less than
US$5 per inhabitant (Satterthwaite and Dodman,
2013). This implies that weak local governance is
both a poverty factor and a driver of risk.
While the impact of disaster on poverty has been
documented repeatedly, what is missing is the
recognition that disaster risk, and particularly
extensive risk, is part of the DNA of poverty and
inequality. In other words, it is rooted within poverty and not an externality.
Studies on the geography of risk often still present disasters and climate change impacts as a
simple function of the hazard exposure of lowincome populations. For example, a recent projection states that 325 million extremely poor
people will be living in the 49 countries most prone
to hazards in 2030, and therefore eliminating poverty cannot be achieved without addressing disasters (Shepherd et al., 2013). However, this logic
can be explored from a different angle. If poverty could be reduced, so would disaster losses and
impacts. Disaster risk, and extensive risk in particular, is intrinsic to poverty.

9.2

living below the poverty line has decreased dramatically over the last 10 years, the poverty threshold for Turkey has continuously risen.
In 2013, it was calculated at US$509 per month,
which is significantly higher than the official poverty line.8
Inequality and poverty are highest in the southern and eastern regions of the country, which
are less populated than the urbanized north and
western coast. With the exception of losses associated with the large earthquake in Izmit in 1999,
disaster losses in general reflect the distribution
of inequality (Figure 9.4).
The social processes and power dynamics that
drive the disaster risk–poverty nexus are permeated with inequality. Inequality (Box 9.2) drives

Figure 9.4 Inequality and disaster losses in Turkey

				
Inequality and disaster risk

The social processes that drive the disaster risk–
poverty nexus are permeated with inequality.
Inequality increases income poverty and creates
processes of social and political exclusion. The
result is a lack of social cohesion that contributes to disaster risk by eroding accountability
and enabling corruption.
In Turkey, an upper middle-income country,
income inequality has been decreasing over the
last 30 years. However, this decrease began from
a high starting point, and today the country still
ranks second among OECD countries in terms of
income inequality.7 While the number of people
(Source: UNISDR with data from the Turkish Disaster
Data Bank (TABB) and OECD.)
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Box 9.2 Dimensions of inequality

Inequality has a number of dimensions that go beyond the mere unequal distribution of income. Many of
these dimensions may have a more significant impact on disaster risk levels than income inequality alone.
Asset inequality usually relates in particular to housing and security of tenure, but it can also refer to productive assets in farming communities or goods and savings in trading communities. Inequality of entitlements
refers to unequal access to public services and welfare systems as well as inequalities in the application of
the rule of law. Political inequality exists worldwide in the unequal capacities for political agency possessed
by different groups and individuals in any society. Finally, the inequality of social status is often directly
linked to space (e.g. informal settlements in urban settings) and has a bearing on other dimensions of
inequality, including the ability of individuals and groups to secure regular income, to access services and to
claim political space.
The direct impact that social status often has on the capacity of individuals or groups to manage risks and
build resilience is regularly underestimated in research and particularly in quantitative assessments of vulnerability to disasters. The different dimensions of inequality that drive disaster risk at all levels need to be
brought to the forefront of how disaster risk generation and accumulation are understood.

(Source: Satterthwaite and Mitlin, 2014.)

disaster risk levels not just because it increases
income poverty (UNDP, 2013b) but also through
other processes of social and political exclusion,
which also affect lower middle-class families in
societies with high levels of inequality. Such levels of inequality and a lack of social cohesion can
contribute to disaster risk by eroding accountability, enabling corruption and dismantling a
social contract that could provide incentives
for risk-reducing behaviour. As explored in other chapters of this part of the report, inequality
also redistributes disaster risk through processes such as uneven economic development, urban
segregation and the overconsumption of resources. Disaster risk inequality is therefore an inherent characteristic of broader social, economic
and political inequalities.
Inequality of access to infrastructure, services
and safety nets has an influence on the resilience
of different groups and individuals in society
when affected by disaster losses. Inequality of
access to land, income and asset bases affects
how households and communities can manage
their disaster risks. Finally, inequality of protection through established rights, laws and regulations, and inequality in voice and accountability

impact the capacity of countries to address the
underlying drivers of disaster risk (UNISDR,
2009a, 2011a).
Globally, social and income inequality are recognized as having a direct relationship with the
macroeconomic risks of fiscal crises and unemployment (WEF, 2014). At all scales, inequality also facilitates the transfer of disaster risks,
through ineffective accountability and increased
corruption, from those who benefit from taking
the risks to other sectors and population groups
who bear the costs (Birdsall and Londoño, 1997;
Kawachi et al., 1997; World Bank, 2004; Hulme
and Green, 2005; UNISDR, 2013a).
High levels of inequality thus limit both economic
growth and social cohesion (Persson and Tabellini 1991; Birdsall and Londoño, 1997; Deninger
and Squire 1998; Easterley 2002; Piketty, 2014).
And extreme levels of inequality can turn into a
serious global governance issue per se, as they
can corrode social cohesion to the point where
issues such as disaster risk are no longer viewed
in terms of common values and priorities (Wilkinson, 2005; Fajnzylber et al., 2002).
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9.3

Addressing poverty and
inequality in the HFA?

Figure 9.5 Progress reported in integrating disaster
risk reduction into social development

There is evidence of success in reducing poverty
and inequality. However, much of this progress
has not originated in the disaster risk management sector per se, but instead has been driven
by other sectors, notably agriculture, food and
social welfare.
The HFA does not mention inequality as a driver of disaster risk. However, under Priority for
Action 4, the HFA includes a number of activities
aimed directly at reducing the vulnerability and
strengthening the social resilience of households
and communities (Box 9.3).
Although government self-assessment reports
show an improvement in these areas between
the 2011 and 2013 reporting cycles, they point
to a very low overall level of achievement (Figure
9.5) which is well below the average score across
the different priorities for action.
As in other HFA key activities, the absence of
consistent output indicators makes it difficult
to assess progress. However, there is evidence
of improving food security in many regions and

HFA Core Indicator 4.2: Social development policies and plans
implemented to reduce vulnerability of populations most at risk.
(Source: UNISDR with data from the HFA Monitor.)

increasing coverage of social protection. Much of
this progress has not originated in the disaster
risk management sector per se, but instead has
been driven by other sectors, notably agriculture,
food and social welfare.

Box 9.3 Key activities related to social vulnerability and resilience in the HFA

(d) Promote food security as an important factor in ensuring the resilience of communities to hazards, particularly in areas prone to drought, flood, cyclones and other hazards that can weaken agriculture-based
livelihoods.
(g) Strengthen the implementation of social safety-net mechanisms to assist the poor, the elderly and the disabled, and other populations affected by disasters. Enhance recovery schemes including psycho-social training
programmes in order to mitigate the psychological damage of vulnerable populations, particularly children, in
the aftermath of disasters.
(i) Endeavor to ensure, as appropriate, that programmes for displaced persons do not increase risk and vulnerability to hazards.
(j) Promote diversified income options for populations in high-risk areas to reduce their vulnerability to hazards,
and ensure that their income and assets are not undermined by development policy and processes that increase
their vulnerability to disasters.
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Food security
Food security has improved in recent decades.
Since 1990, the global rate of undernourishment
has fallen from 18.7 to 11.3 per cent (FAO et al.,
2014) and 52 countries have managed to reach
the hunger target of the Millennium Development
Goals. However, current estimates indicate that
more than 800 million people around the world
are still chronically undernourished (ibid.), and
there are marked differences in progress across
regions. Sub-Saharan Africa still has higher rates
of undernourishment than other regions, while
the situation in West Asia has actually deteriorated (Figure 9.6).
This mixture of progress on the one hand and
persistent challenges on the other shows that
sustained political commitment, together with
major investments in risk-sensitive food production and consumption, will be required if global
and sustainable food security is to be achieved
(UNISDR, 2013a; FAO et al., 2014). In light of processes such as ongoing land degradation, dwindling fresh water supplies, loss of biodiversity

and climate change, the challenges are likely to
increase in the future.
Social protection
Social protection has received significant support from international aid budgets. For example, the World Bank alone allocated an average
annual budget of US$1.72 billion for social protection between 2007 and 2013 and approved
273 projects in 93 countries with a total value of
US$12 billion over the same period.
There are examples of successful initiatives
in prospective disaster risk management that
have effectively reduced vulnerability by combining disaster risk management with poverty reduction (UNISDR, 2011a; Arnold et al., 2014;
GFDRR, 2014d). One such example is the Bangladesh Chars Livelihood Programme (CLP)9, in
which public works for flood risk reduction are
combined with asset transfers (both cash and in
kind), market development, livelihoods diversification and a range of social development projects
to build the long-term resilience and prosperity of the communities living in the hazard-prone

Figure 9.6 Trends in undernourishment: regional differences

(Source: FAO et al., 2014.)
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chars in northwest Bangladesh (GFDRR, 2013c;
Conroy et al., 2010). The combination of intensive and targeted welfare support and economic development at the individual, household and
community level has produced real reductions in
vulnerability (GFDRR, 2014d; Conroy et al., 2010).

However, social protection has generally been
used more as a buffer for disaster losses than as
a tool for prospective disaster risk management
(Newsham et al., 2011). For example, a number
of community-driven development initiatives
aimed at reducing poverty and vulnerability have
successfully reduced disaster risks without originally intending to do so (World Bank, 2006); this
was mostly achieved by strengthening resilience
using the network and infrastructure available
during emergencies (GFDRR, 2014d).
One area of social protection in which adequate
progress has not been made is the protection and
involvement of people with disabilities. Disaster
risk reduction programmes that target people
with disabilities remain the exception, for example in the education sector, where disaster risk
reduction may be taught to children in schools
where most children with disabilities are not
enrolled.10
More recent efforts to understand and address
disability in the context of disasters and disaster risk management have made reference to
the UN Convention on the Rights of Persons with

Disabilities, which highlights that States shall
“ensure the protection and safety of persons
with disabilities in situations of risk […] and the
occurrence of natural disasters”.11 This premise
has informed recent efforts to address the fact
that persons with disabilities as well as the elderly remain at high risk in disaster situations and to
let persons with disabilities contribute to disaster
risk reduction efforts.

9.4
			
			

Strengthening social and
economic resilience through
financial risk-sharing 		
mechanisms

Risk financing is an area where significant progress has been made. While this area has attracted growing interest from governments, the private sector and international organizations,
the ability of standard instruments to ensure
the welfare of all remains limited in many countries.
Under Priority for Action 4, the HFA also recognized the role that could be played by financial
risk-sharing mechanisms, although this was not
explicitly linked to inequality and vulnerability
(Box 9.4).
Unfortunately, these key activities are not reflected in the HFA’s core indicator for social protection, nor in any of the other core indicators under
Priority for Action 4. However, given the clear
link between financial protection and resilience,
these activities will be discussed in this chapter.

Box 9.4 Key activities related to financial risk sharing in the HFA

(k) Promote the development of financial risk-sharing mechanisms, particularly insurance and reinsurance
against disasters.
(m) Develop and promote alternative and innovative financial instruments for addressing disaster risk.
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Again, the absence of consistent output indicators makes it difficult to assess progress, but the
means of verification in the HFA Monitor provide
evidence of innovation, suggesting that this is an
area where significant progress has been made.
As a mechanism to protect social and economic development against exogenous threats, risk
financing has attracted growing interest from
governments, the private sector and from international organizations such as the World Bank
and the OECD.
Insuring assets and business operations against
risks goes back to the risk faced by seafarers in
the seventeenth century. Since its beginnings at a
London coffee house in 1688, where marine traders bought insurance for their goods and ships,
buying and selling disaster risk insurance has
grown into a big business. In the early twentieth
century, governments began to promote insurance as a way of strengthening resilience and
avoiding social pressures for compensation. The
first government insurance scheme was the US
Federal Crop Insurance Program of the 1930s,
which sought to protect farmers from the double effects of the Great Depression and the Dust
Bowl (GFDRR, 2014b), a period of droughts and
dust storms combined with inappropriate farming practices that began in 1934 and the impacts
of which lasted well into the 1940s.

liquidity across a range of post-disaster requirements, thereby ensuring fiscal stability during a
disaster event and for years afterwards (ibid.).
Interest in using insurance both as a means to
strengthen disaster resilience and an incentive to
invest in disaster risk reduction has grown since
the adoption of the HFA. In HFA progress reports,
countries give an account of their adoption of
specific policies to expand insurance coverage,
for instance through mandates or compulsory protection. At the national and regional level, risk pooling schemes and catastrophe bonds
are becoming an increasingly common tool to
manage risk. However, only a minority of countries have fully developed mechanisms to access
capital markets for risk financing (Figure 9.7). The
key challenge countries report is a lack of capacity in their domestic insurance sectors or limited
awareness of the costs and benefits of catastrophe insurance amongst potential beneficiaries.
The key features and underlying assumptions of
catastrophe insurance for homeowners, businesses and governments have undergone dramatic changes over the years, often triggered by
innovations in low and middle-income countries

Figure 9.7 Progress in insuring and financing risk

By the early twenty-first century, several mature
domestic insurance markets had evolved, for
example in Japan, the United States of America
(most notably in California), Turkey and Mongolia,
but only a limited number of high-income countries used catastrophe risk insurance to hedge
their sovereign risk and to ensure financial liquidity in the case of a large-scale emergency (GFDRR,
2014b). Most of those countries paid insurance
premiums to support the post-disaster reconstruction of damaged public infrastructure, such
as Mexico’s Natural Disaster Fund (FONDEN), but
more recently, national and regional sovereign
risk pools have attempted to maintain financial
(Source: UNISDR.)
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Figure 9.8 Milestone programmes in disaster risk financing and insurance since 2000

(Source: GFDRR, 2014b.)
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that acted as milestones for the development of
new approaches (Figure 9.8).
Since 2005, these innovations have pushed the
boundaries of existing insurance schemes and
enabled access to financial instruments of different kinds, including parametric catastrophe
bonds, weather derivatives, disaster-specific
contingent credit, and regional risk pooling, even
for low-income countries (UNISDR, 2011a; 2013a;
GFDRR, 2014b). The new schemes include microinsurance products that are often provided by
civil society organizations and cater to lowincome communities and smallholders, traders and small businesses, as well as regional
schemes such as the Caribbean Catastrophe Risk
Insurance Facility (CCRIF) and the Pacific Catastrophe Risk Assessment and Financing Initiative
(PCRAFI; GFDRR, 2014b).
A number of countries have carried out institutional reforms to support the integration of
disaster risk financing into a broader, strategic
approach to disaster risk management (Ghesquiere and Mahul, 2010; World Bank, 2013; GFDRR,
2014b). Ministries of finance are increasingly taking the lead in the development of national and
regional insurance and credit schemes, and
governments are developing new institutional
arrangements such as national risk boards that
include insurance supervisors, disaster management agencies and the relevant line ministries (ibid.). National risk boards such as the one
already implemented in Singapore are now being
considered as a new potential arrangement for
disaster risk governance in Jamaica, Morocco
and Rwanda (ibid.).
However, challenges remain. Globally, the supply
of insurance is increasingly well capitalized, while
only a small proportion of households in low and
middle-income countries have catastrophe insurance (Lloyd’s, 2012). Detailed risk models are still
not available for many of these countries, meaning that risk may not be properly priced, while

competition may tend to drive premiums down
to unsustainable levels. In parallel, risks in some
locations and industries are increasing to levels
that become uninsurable (The Geneva Association, 2013). The question of who pays and who
benefits becomes even more pronounced under
such circumstances, as governments become the
de facto insurers of last resort and their implicit
liabilities mean that the risks generated become
a public burden (UNISDR, 2013a).

9.5

			
Inequality: the future

If inequality continues to rise, it may become a
destabilizing global force that manifests not
only in increasing disaster risk but also in decreasing capacities to manage those risks.
If inequality is a driver of increasing disaster risk, future projections give no reason to be
optimistic. Instead, inequality may well continue to increase in social, economic and territorial
terms. As financial capital flows into competitive
sectors and locations that provide opportunities
for short-term gain, less competitive sectors and
locations are left behind. As in the board game
Monopoly, where there are winners, by definition
there are also losers. Any progress in addressing vulnerability and social resilience, including
progress through risk financing, may be ineffective if inequality continues to grow.
Socially, the divide between those who have
access to financial capital and those who depend
on wage labour for their needs continues to grow.
All over the world, wealth has become increasingly concentrated since 1990 (Davies et al., 2012;
Piketty, 2014; Credit Suisse, 2013). Wealth is distributed very differently within regions, though
most exhibit high levels of inequality (Figure 9.9).
Increasing income inequality is closely linked to
the race for competitiveness, in which businesses
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continue to depress real wages in many sectors
while governments likewise cut spending on
social welfare and safety nets (ILO, 2013; UNISDR, 2013a). As a result, wages for large parts of
the population have not kept up with economic growth, the benefits of capital accumulation
have not trickled down, and working conditions
have become more precarious for larger numbers of people. For example, labour productivity increased more than twice as much as wages
in developed countries between 1999 and 2011
(ILO, 2013). At the same time, competitive new
sectors in the world economy in areas like biotechnology and nanotechnology seem unlikely to
generate significant future demand for unskilled
or low-skilled labour (Castells et al., 2012).
In the United States, labour productivity grew by
75 per cent in the non-farm sector between 1980
and 2011, while wages increased by only 35 per
cent. In China, where wage levels have tripled
over the past decade, GDP increased at an even
faster rate, resulting in the labour share going

Figure 9.9 Global distribution of wealth

(Source: UNISDR with data from www.worldmapper.org.)
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down (ILO, 2013). There has been a long-term
trend towards corporate profits rising while wages fall. Income gaps between the top 10 per cent
of earners and the bottom 10 per cent have widened (ibid.). However, what may be most important is that global median wealth (as a proxy for
the wealth of the middle class) has decreased
steadily since 2010 (Figure 9.10), highlighting that
the economic recovery after the financial crisis of
2008 has, to date, been short-lived.
This global trend may persist, with a steady
increase in inequality over decades to come
(OECD, 2011; Piketty, 2014). This increase will continue as global economic output (and therefore
income levels) is projected to continue to grow at
a lower rate than return on capital (Figure 9.11). In
other words, those who are dependent on income
from labour for their well-being will struggle even
more to create even a small asset base.
Should inequality continue to increase in
this manner, even a growing middle class of

Figure 9.10 Minimum wealth of top 50%, 10% and 1% of global wealth holders (base year 2008 = 100)

(Source: Credit Suisse, 2014.)

professionals will not be able to accumulate
wealth in the same way as those with financial
capital (Piketty, 2014).

At the household level, the middle class will continue to hold the majority of their assets in the
form of property (houses) and labour (investments in education and skills). This increases their relative exposure and vulnerability to
hazards disproportionately compared to those
whose wealth depends on financial capital. As a
result, growing income inequality will manifest
itself as growing disaster risk inequality.
For example, the home of a typical middle-class
family in the United States of America represents
more than 50 per cent of the total value of the
family’s assets (Trawinski, 2013). In the absence
of insurance, damage to or loss of this asset in
a disaster could halve the family’s wealth and
constrain its ability to accumulate assets in the

Figure 9.11 Economic growth vs income from capital

(Source: Piketty, 2014.12 )

future, as its members would be forced to spend
their savings on alternative accommodation. The
percentage of homeowners with flood insurance
in Louisiana at the time of Hurricane Katrina was
as low as 7.3 per cent in some of the most severely
affected counties (Kunreuther and Pauly, 2006).
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If the return on capital continues to rise faster than economic growth, then inequality may
become a destabilizing global force that manifests not only in increasing disaster risk but also
in decreasing capacities to manage those risks.
Similarly, if inequality is a challenge to global governance, it is also a challenge to disaster risk management. If successful and competitive countries
are able to invest more in disaster risk reduction
while unsuccessful and uncompetitive countries
are unable to do so, then disaster risk inequality
will continue to increase.

Notes
1 Data from 2013. Source: UNDP Human Development Report
2014 database.
2 Data from 2012. Source: WHO Life Expectancy Indicators.
3 Data from 2012. Source: WHO Life Expectancy Indicators.
4 http://www.scotland.gov.uk/Topics/Statistics/SIMD (accessed
11 January 2015).
5 Maps provided to UNISDR by the National Library of Scotland
and Ordnance Survey in January 2015.
6 http://www.prb.org/Publications/Articles/2011/disaster-risk.
aspx (accessed 3 December 2014).
7 Using the Gini coefficient, World Bank data and OECD, 2011.
8 For the original data from the Turkish Union Survey, see http://
www.hurriyetdailynews.com/poverty-threshold-continues-torise-in-turkey.aspx?pageID=238&nid=53256 (accessed 11 January 2015).
9 http://clp-bangladesh.org/work/overview (accessed 3 January
2015).
10 http://www.eenet.org.uk/resources/eenet_newsletter/eer1/
page24.php (accessed 11 January 2015).
11 http://www.un.org/disabilities/default.asp?id=271.
12 For the open source data underlying Piketty’s analysis, see
http://piketty.pse.ens.fr/fr/capital21c.
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Chapter 10

For a few dollars more:
The increasing hazard
exposure of economic
assets
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As economic investment continues to flow to locations offering comparative advantages for capital accumulation, there will be a continuous increase in the exposure of economic assets to
earthquakes, tsunamis, storm surges, floods and other hazards.
While several countries now seek to include disaster risk in their public investment planning, the
limited availability of appropriate risk information and weak capacities at the local level still
present serious constraints. And given the growing interconnectedness of urban systems, global
supply chains and financial flows, disaster risk will become increasingly systemic.

10.1

Comparative advantages or
contingent liabilities?

Disaster risk is rarely made explicit to investors
and is often only discovered in the event of a disaster. This risk not only affects large businesses, but also impacts the national economies that
receive investments, small and medium enterprises, and the labour force. Thus, hidden contingent liabilities come bundled together with
the comparative advantages offered to business
investors.
The Slough Trading Company Limited was founded in 1920, and in 1925 it established one of the
world’s first industrial estates on the western
outskirts of London, United Kingdom. By providing ready-made factory buildings with art
deco style offices on the street side, dedicated
rail connections and its own power station, the
Slough Trading Estate rapidly attracted business
Figure 10.1 Art deco façade on the Berlei offices in
Slough Trading Estate (now demolished)

(Source: http://modernism-in-metroland.tumblr.com/ost/46923045449
[accessed 11 January 2015].)

200

Part III - Chapter 10

investment. By 1932, high-profile companies like
Citroen, Gillette, Johnson & Johnson, Mars and
Berlei had set up shop on the estate, which currently accommodates 400 businesses across a
wide range of sectors, including automotive,
food processing, engineering, biotechnology,
pharmaceuticals, logistics, information technology and telecommunications. Ninety years after
its establishment, it is still Europe’s largest industrial estate under single ownership.1
In many ways, the Slough Trading Estate ushered
in a modern era of footloose, spatially flexible,
economic and territorial development no longer
constrained to specific places by the availability of raw materials, energy (especially coal), sea
or canal transport, and labour. The estate prefigured a model of flexible accumulation (Harvey, 1989) in which investment was attracted
to locations through a combination of objective advantages, such as plug-and-play factory
space, purpose-built power and communications
infrastructure, access to markets, and a large
skilled work force, as well as through aesthetic
and other intangible values. The art deco design
that characterized many industrial and residential buildings in Slough during the inter-war period certainly projected an image of unashamed
modernity that, 90 years ago, was a perfect fit
for the ethos of this emerging model of economic development.
In today’s globalized economy, countries and cities in all regions compete to attract foreign direct
investment (FDI) using the same mix of objective
advantages, including low labour costs, access to

export markets, subsidized infrastructure, and
intangible soft values such as quality of life and
recreational opportunities. However, as underlined in GAR13 (UNISDR, 2013a), the level of disaster risk in those locations is rarely made explicit
to investors and is often disregarded in the public
investment that creates the necessary infrastructure or in the private investment that follows.

Given the predominance of private investment,
the way it is regulated, incentivized and monitored largely determines the disaster risk associated with the growing hazard exposure of
economic assets (UNISDR, 2013a). Many of the
locations that have been highly successful in
attracting investment, such as Miami (Box. 10.1),
are also located in hazard-prone locations. While

Box 10.1 Sea level risk and investment in Miami

In Miami, rising sea levels and regular storm surges are already combined with exceptional
geology and a weak sewage system, leading to recurrent flooding in parts of the city and contamination of drinking water supplies. In the future, further sea level rise will mean that parts
of the world’s busiest cruise ship port as well as the city’s waterfront and the city’s prime real
estate will be submerged (Carter et al., 2014; WRI, 2014), as sea levels are estimated to rise by 2 feet (more
than half a metre) by 2060 (WRI, 2014; Figure 10.2).

Figure 10.2 Rising sea levels in Miami

(Source: Peter Harlem, Florida International University.)
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Storm surges like the one experienced during Hurricane Wilma in 2005 are likely to happen more often. With
only a one-foot rise in the sea level along Miami-Dade’s coast, the probability of a 7-foot storm surge such as
the one observed in Hurricane Wilma is expected to increase from 1 in 76 years to 1 in 21 years (WRI, 2014).
However new industrial and residential developments have no trouble finding investors and the required
political and regulatory support (Bunten and Khan, 2014; Goodell, 2013).
In addition, an ageing nuclear power plant south of Miami, built in 1972 when the effects of climate change
were not as well understood, could be affected by a sea level rise of just a few feet in the coming years (Figure
10.3). The construction of two new reactors was promoted by the Governor of Florida as recently as May 20142
and is being considered by the State Senate despite the fact that the plant has already experienced weatherrelated difficulties, notably during Hurricane Andrew in 1992 (Kopytko and Perkins, 2011; US Nuclear Regulatory Commission, 1994).
Figure 10.3 Turkey Point Nuclear Power Plant threatened by sea level rise

(Source: Peter Harlem, Florida International University.)

the art deco architecture in Slough has gone
largely unnoticed and unappreciated, 3 in Miami
it has been promoted as a core lifestyle value to
project coolness and attract investment. Given
that the imperative of earning a few dollars more
often outweighs considerations of sustainability, this generates increasing levels of intensive
disaster risk.
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This model of economic and territorial development increases the exposure of global capital stock and economic flows to hazards such
as earthquakes, tsunamis, floods and tropical
cyclones. But the resulting disaster risk is often
only revealed to investors when a major disaster
occurs, as companies like Toyota, Honda, Nissan,
Texas Instruments and Hewlett-Packard learned
to their cost following the 2011 floods in Thailand

(Airmic Technical, 2013). However, this risk does
not affect businesses alone. It also impacts the
national economies that receive investments
(particularly when these are small and undiversified economies as in the case of SIDS), the small
and medium enterprise sector that services larger businesses, and the labour force that may be
affected either directly or indirectly (UNISDR,
2013a). In otherwise attractive but hazard-prone
locations, hidden contingent liabilities come
bundled together with the comparative advantages offered to business investors.
Mispricing risk
Any risk offers opportunity and gain at the same
time as it threatens to cause loss and negative
impacts. The values assigned to disaster risk—
and hence the way it is priced into decisions—
always reflect a trade-off between opportunity
and threat in the context of available information
and the norms and rules societies use to socialize the gains or cover the costs. As such, there is
a big difference between those who voluntarily
bear risk in pursuit of opportunity and those who
have to bear the costs involuntarily.

economic growth, human and social welfare, and
sustainable development. At the same time, the
costs of the everyday and extensive risks faced
by low-income households and small businesses
are even less clearly understood than the costs
of intensive risks. As a result, disaster risk continues to be mispriced at all levels: by small business owners, low-income households and local
governments as well as large corporations, investors, high-income communities and national
governments.
Excessive discounting of risk
In general, opportunities for short-term capital
accumulation continue to outweigh concerns
about future sustainability, resulting in a massive discounting of all future risk, including disaster risk. The inadequate pricing of disaster risk
and of broader externalities in economic activity
means that disaster risk is discounted excessively in order to maximize short-term gains (UNISDR,
2013a). Moreover, there is no accountability for
investments that generate disaster risks and are
made by managers of large funds, banks, businesses and insurers, increasingly in cooperation
with local and national governments (ibid.).

Currently, the absence of accountability in most
societies in the face of both neglectful and deliberate risk generation means that consequences
are rarely attributed to the decisions that generated the risks. At the same time, this lack of attribution creates perverse incentives for continued
risk-generating behaviour. In effect, those who
gain from risk rarely bear the costs. These costs
are borne involuntarily by other social sectors
and territories or transferred to the commons,
where, as Chapter 12 highlights, they accumulate as unaccounted debt which neither the planet nor global society can continue to absorb.

When risk management measures (including regulation and public investment) are seen to be
applied inconsistently or incoherently, they can
also act as disincentives (Burby, 2006; Bagstad
et al., 2007). Examples can be found where local
or national policies to attract investment and
stimulate economic growth generate new risk
or exacerbate existing risk, thereby directly contradicting policies for disaster risk reduction and
undermining effective risk management, or vice
versa (UNISDR, 2013a; Stehr, 2006; Berke et al.,
2014; Burby et al., 1999).

There is also a lack of counterfactual evidence.
At present, the business, economic, political
and social case for disaster risk management
still has to rely heavily on anecdotal substantiation and proxy indicators to prove its benefits for

In many ways, the incentives for the financial sector to misprice disaster risk or other externalities
outweigh any incentive not to do so. In this sector, profitability is based on volatility, while stability and security make it harder to generate
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short-term gains (UNISDR, 2013a). As such, the
manner in which the sector contributes to risk
accumulation is part of its very nature.
This conundrum is compounded by the fact that
the current measures of success for both private actors and governments are not compatible
with goals such as equity and biocapacity. Where
short-term profit and return on investment are
key performance indicators, the risk generated
by high-yielding investments elsewhere in society is ignored or discounted. If the main metric
for success is GDP growth, questions of social
equity or the growing gap between the ecological footprint and biocapacity recede into the
background. Instead, this concern for economic growth often skews priorities, shifting government attention from serving its citizens to
servicing its debt. At the end of 2010, outstanding sovereign debt totalled US$41 trillion globally (UNEP and Global Footprint Network, 2012),
severely undermining the credit ratings of many
countries (ibid.) and thus jeopardizing public
spending and downward accountability.

Figure 10.4 Illegal financial flows as a percentage of consumption

(Source: GFI, 2014.)
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Avoiding regulation
In addition, tax havens and financial instruments
that allow individuals, companies and governments to channel illicit funds or divert legal
income to avoid levies, fees and taxes are beyond
the reach of most forms of regulation. The scale
of illegal financial flows and corruption is significant. The IMF estimates that offshore financial centres with limited jurisdiction held around
US$5 trillion in assets and liabilities at the end
of 2009, while in comparison the cross-border
assets and liabilities of the United States, France
and Germany combined amount to US$8 trillion
(Gonzalez and Schipke, 2011). Other estimates of
the extent to which multinational corporations
use offshore financial centres for banking assets
and foreign investment run as high as US$18 trillion, which is roughly equivalent to a quarter of
the world’s GDP (Shaxson, 2012). Recent data
shows that illicit financial flows reach significant
levels in a number of countries (Figure 10.4).
The 130 th Assembly of the Inter-Parliamentary Union unanimously adopted a resolution on
risk-resilient development in March 2014 which

explicitly called upon parliamentarians to make
“combating corruption and illegal financial flows
a priority, as these significantly affect the mobilization and proper allocation of resources”.4

10.2

that direct damage to and loss of physical assets
create additional losses and downstream impacts,
possibly triggering further direct losses in new
disasters. Usually, these system breakdowns
occur across sectors, geographies and different
time scales and present a major challenge for the
					disaster risk reduction sector (OECD, 2014a).

Risk spills

The concentration of economic assets and activities in hazard-prone areas, coupled with increasing economic connectivity, increases the
complexity of risks.
At the same time, as globally connected economies depend on a range of increasingly complex
interlinked and dependent systems, disaster losses in one sector now tend to spill over into others, causing cascading and concatenated impacts.
The concentration of economic assets and activities in hazard-prone areas goes hand in hand with
increasing economic connectivity, the complexity of value chains, and therefore the increasing
complexity of risks. Due to the global integration
of value and supply chains, the effects of relatively localized disasters can spill over a country’s borders into regional and global markets, creating
new risks and increasing the vulnerability of other
national economies to interruptions and volatility
(UNISDR, 2013a). For example, following the Great
East Japan Earthquake, Merck had to stop production in the only factory producing its Xirallic pigment, which is used in automotive paint (SCOR,
2013); this impact rippled through supply chains
to affect the automotive industry in other regions.
Complex and interconnected risks have been
defined using a range of terms, such as hyper-risks
(Beck, 2009; Ray-Bennett et al., 2014), cascading effects (McGee et al., 2014), cascading failures
(Buzna et al., 2007), cascading disasters (Haavisto et al., 2013) and synchronous failures (Kent,
2011). Such terms are usually employed when critical infrastructure and systems break down during
disasters, as the terms give expression to the fact

The rapid evolution of information and communications technology, which is a key factor in
competitiveness (Morris, 2010; Acemoglu and Robinson, 2012; WEF, 2013), has also become a driver of
the increased social and territorial concentration
of economic activity as well as risks. For example,
95 per cent of global equity market capitalization
is concentrated in only 24 cities, making the financial services sector potentially more vulnerable
than other, less concentrated sectors (Dobbs and
Reemes, 2012). While this sector depends less on
transport infrastructure such as ports and highways, it is highly vulnerable to interruptions of
energy supply for its electronic transactions and on
server capacity and telecommunications for data
transmission. In response to this risk, the investment house Black Rock, which runs a platform that
manages more than US$13 trillion in assets, has
built multiple redundancies into their server capacity, cooling systems and power supply, and is able
to switch service and operations between the East
and West Coast of the US in the case of disasters. 5

10.3

Addressing risks to public and
private investment in the HFA

The way in which countries addressed rising exposure levels as part of the HFA has not been
assessed with consistent output indicators at a
global scale. As a result, there is little understanding of the level of progress, and most innovation seems to have occurred outside of the
disaster risk management sector.
While the HFA does not explicitly address the challenge of increasing exposure through economic
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concentration and value creation in hazard-prone
areas, Priority for Action 4 suggests a number of
key activities that indirectly relate to managing
risks in the productive sectors and economic development planning, notably via infrastructure protection and public-private partnerships (Box 10.2).
As in other areas, the absence of consistent output indicators makes it difficult to assess progress against these key activities systematically,
and what little innovation can be identified has
occurred largely outside of the disaster risk management sector and has not been captured in
HFA progress reports.
Infrastructure and critical facilities
Data on progress in ensuring that infrastructure
and critical facilities are designed or built in a way
that reduces disaster risk is hard to find. Major
infrastructure projects normally incorporate
hazard resistance specifications into their design
and construction. However, as Japan discovered
to its cost after the Great East Japan Earthquake
and Tsunami, these specifications may not be sufficient to protect against the most severe events.
In this way, building and safety codes can create a false sense of security and actually encourage greater investment in hazard-exposed areas,
contributing to increased intensive risks (Hallegatte et al., 2010).

Progress reported by governments in assessing
the disaster risks associated with major development projects, in particular large infrastructure
investments, point to limited success in this area
(Figure 10.5).
While major infrastructure projects commissioned
to multinational construction companies are likely to be built to hazard-resistant standards, the
increasing damage to housing, local infrastructure,
schools and health facilities in extensive disasters
provides counterfactual evidence that land-use
planning and building authorities in many low and
middle-income countries do not apply policies,
norms and standards in practice (UNISDR, 2013a).
In their national HFA progress reports, many countries highlight the need to review and improve hazard resistance codes and standards on a regular
basis. However, Bangladesh reports a lack of skills
and human resources to monitor compliance and
exercise enforcement, while Argentina reports disincentives to compliance due to real estate speculation and corruption, and Nepal highlights stark
discrepancies between mandatory implementation and the actual adoption of codes.
Latin American countries such as Peru, Costa
Rica, Guatemala and Panama have made sustained efforts to include disaster risk as a criterion in the planning and evaluation of public
investment projects (Lavell, 2014; GIZ, 2012;
UNISDR, 2011a). While these processes are

Box 10.2 Key activities related to economic development in the HFA

(ii) Social and economic development practices
(f) Protect and strengthen critical public facilities and physical infrastructure […] through proper design, retrofitting and re-building, in order to render them adequately resilient to hazards.
(iii) Land-use planning and other technical measures
(o) Mainstream disaster risk considerations into planning procedures for major infrastructure projects, including
the criteria for design, approval and implementation of such projects and considerations based on social, economic and environmental impact assessments.
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Figure 10.5 Progress in assessing disaster risk impacts of
major development projects

(Source: UNISDR with data from the HFA Monitor.)

challenged by factors such as the availability of
appropriate risk information and weak capacities at the local level, they certainly represent an
innovative initiative to address risk systematically in public infrastructure and facilities.
In certain sectors, there seems to be evidence of
progress. For example, 77 countries reported on

the implementation of activities to make hospitals safer and better prepared for emergencies
and disasters. More than 50 of the 195 WHO Member States in the Americas, South-East Asia, Central Asia, the Eastern Mediterranean Region and
Europe have implemented actions under the Safer Hospitals initiative, and a large proportion of
them have adopted safer hospitals policies and
programmes.6 Twenty countries have formally
adopted a national policy on safe hospitals and
17 have formally established national programs
to this end. By the end of 2012, 32 countries in the
Americas region had already adopted the Safe
Hospitals initiative and started assessing their
hospitals using the Hospital Safety Index (HSI). As
of April 2013, the WHO reported that more than
1,800 hospitals had been assessed using this tool.
In many countries, there is also evidence of
investments to strengthen or retrofit critical
infrastructure to reduce disaster risk as well as
to increase budget allocations for this purpose
(Box 10.3). Different examples have demonstrated that investments in disaster risk reduction can
reduce losses after major disasters, particularly in countries that have the financial capacity to
make those investments.

Box 10.3 Risk reduction investments in Germany and Mexico

In hydrological terms, the 2013 floods in Germany were even more severe than
those observed in 2002 (Merz et al., 2014). However, in some cities the construction of flood protections played a key role in reducing losses. In 2002, Dresden
and the surrounding areas along the Elbe River experienced losses of nearly
US$300 million in residential buildings alone (Thieken, 2009). Following the
disaster, the Dresden authorities developed hazard maps for 20 and 100-year floods, implemented flood protection measures against 500-year floods and extended floodplains. As a result, the city managed to avoid
severe losses in the 2013 spring floods. “Water volumes were managed thanks to a combination of various
installations that protected the historic city centre” (Zurich Insurance, 2014), making the city a good example
of disaster risk management.
Major investments in flood risk reduction were made in the State of Tabasco, Mexico, after devastating floods
in 2007. As a result, a flood of the same magnitude in 2010 damaged and destroyed only a quarter of the number of houses affected in 2007. The overall estimated cost of damage and losses was reduced from more than
US$2.8 billion in 2007 to only US$569 million in 2010. The reduction in loss and damage was equivalent to 7.8
per cent of this Mexican state’s GDP.7
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There is also evidence of major investments in
retrofitting critical facilities such as schools in a
number of countries on the basis of hazard and
risk assessments and in the context of internationally supported projects (Box 10.4).

In addition, countries like Japan are now using a
risk-layered approach to disaster risk management in order to inform coastal development
(Box 10.5)

Box 10.4 Application of seismic risk assessments for retrofitting public infrastructure in Istanbul

A series of hazard and risk assessments, including a micro-zonation study of earthquake hazard and risk assessment conducted by the Istanbul Metropolitan Municipality in cooperation
with the Japan International Cooperation Agency (JICA), has informed investments in seismic risk reduction in Istanbul. These assessments were prompted by the devastating İzmitKocaeli and Düzce earthquakes in 1999, which resulted in more than 17,000 lost lives and
around US$20 billion in direct losses. The assessment initiative therefore had the full support of the municipal authorities and the public.
The results of these assessments were adopted for the Istanbul Metropolitan Municipality’s disaster risk
management master plan for the city and applied to the Istanbul Seismic Risk Mitigation and Emergency Preparedness Project (ISMEP). Conceived as a 14-year project, ISMEP started in 2006 with a budget of EUR 1.5
billion. By 2014, a total of 1,162 public buildings, including 726 schools, 39 hospitals (Figure 10.6), 59 health
centres, and 80 other public facilities identified as the highest priority, were renovated or retrofitted, and 218
schools considered unsuitable for retrofitting (based on cost-benefit analyses) were reconstructed.8
Figure 10.6 Structural model of Marmara University
Training and Research Hospital Retrofitting, Restoration,
and Reinforcement Project to finish in 2014

ISMEP and its evolvement over time show how
hazard and risk assessments can help a government understand the severity of risks and
trigger on-the-ground risk reduction activities. However, seismic risk in Istanbul continues to increase from new construction in
response to population growth and internal
migration and as a result of the enforcement
challenges associated with land-use plans and
construction policies (GFDRR, 2014c). Retrofitting existing structures does not solve the
problem of new risk created on a daily basis by
urbanization.

(Source: Government of Istanbul.9)

Box 10.5 Layered disaster risk management strategies

The Great East Japan Earthquake in March 2011 was a hazard of unprecedented scale, with a
magnitude 9.0 earthquake and subsequent tsunami affecting large areas of the Tōhoku
Region. Prior to this event, risk assessments of this region had been based on limited historical data on earthquakes and tsunamis and therefore failed to predict the intensity of the
earthquake and the height and extent of the tsunami. The tsunami waves flooded areas that
were supposed to be protected by sea walls, and in several places the false sense of security provided by the
hazard maps conspired against timely evacuation and response.
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The failure of the risk reduction strategies in place in Tōhoku prompted the formation of a technical committee within the Central Disaster Management Council. A report issued by this committee in September 2011
ushered in a risk-layering approach to tsunami risk management (Government of Japan, 2011) which was
swiftly translated into law, the Tsunami DRR Regional Development Act of December 2011.10 This act is already
being enforced in several regions, including Sendai City (see Figure 10.7).

Figure 10.7 Sendai City’s tsunami preparedness and response strategy

(Source: Sendai City, 2014 [adapted by UNISDR].)

The Level 1 tsunami management strategy targets the more extensive layer of risk (higher probability and
lower expected loss), while the Level 2 strategy is designed for layers of intensive risk (lower probability and
higher expected loss). Level 1 focuses on structural measures such as levees and protective forests, while
Level 2 combines structural measures with other risk management strategies, with evacuation planning at
the core (Table 10.1).

Table 10.1 Level 1 and Level 2 tsunami management strategies

(Source: Government of Japan, 2011 [adapted by UNISDR].)
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Risk-sensitive business investment
The role of the private sector in both contributing to and managing disaster risk was never fully spelled out in the HFA. However, under Priority
for Action 4, the HFA did include a key activity
relating to the private sector:
(l) Promote the establishment of public-private
partnerships to better engage the private sector
in disaster risk reduction activities; encourage the
private sector to foster a culture of disaster prevention, putting greater emphasis on, and allocating resources to, pre-disaster activities such as risk
assessments and early warning systems.
Unfortunately, this activity was not included in
the core indicators, meaning that its achievement has not been assessed using the HFA Monitor. From HFA progress reports, however, it has
become clear that businesses, investors and
insurers have not been given a clear or explicit role in the disaster risk reduction sector at the
national level (UNISDR, 2013b). Very few multisector national platforms or committees have
private-sector representation.
Evidence that private companies and investors
do take disaster risk into account when deciding
where to invest is now starting to emerge, particularly after the Japan and Thailand disasters of
2011 (UNISDR, 2013a; Ingirige et al., 2014).

However, at the international level, it was not
until 2010 that the Private Sector Advisory
Group for Disaster Risk Reduction was created11
and even more recently that initiatives to facilitate risk-sensitive business investment12 or the
encoding of disaster risks in the financial sector
have started to take shape.13 These and other
initiatives now indicate a growing concern in the
private sector that increasing disaster risk threatens the sustainability of their investments.
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Although the UN General Assembly had requested a strengthening of responses to complex emergencies as early as 1999,14 the HFA provided little
guidance or focus on the issue of complex and
emerging risks. Just one key activity in Priority for
Action 2 made reference to this topic:
(o) Research, analyse and report on long-term
changes and emerging issues that might increase
vulnerabilities and risks or the capacity of authorities and communities to respond to disasters.
The HFA core indicators did not make reference to
emerging or long-term and complex risks, meaning that there is no clear sense of how much progress has been made in this area. In order to shape
policy responses, some countries are now beginning to conduct exercises to identify emerging
risks that have not been modelled (Kent, 2011).
For example, the UK uses the reasonable worstcase scenario methodology to identify emerging risks and potential widespread emergencies,
including nuclear crises such as the one at Fukushima Daiichi in Japan in 2011 (Government of the
United Kingdom, 2011). The method was reviewed
as recently as July 2014 in order to identify areas
for improvement as part of the UK national risk
assessment process.15 However, despite the existence of new approaches to identifying emerging
risks, such processes are still in their infancy.

10.4

				
Planning from the future?

As risk drivers are highly connected, dealing
with risk in a hazard-specific manner means
disregarding much of what may not have happened yet but will surely happen in the future.
In 2011, Myanmar approved a law setting up
special economic zones (SEZs) with incentives

that include a five-year tax holiday, 50 per cent
income tax relief for five years on items exported
overseas and on reinvested profits from overseas
exports, a five-year exemption from customs
duties on approved products, and the granting of
30-year land leases.

Figure 10.8 Location of the Thilawa Special Economic Zone

Myanmar has an AAL of US$2 billion, which is
mainly associated with tropical cyclones, floods
and earthquakes. In 2008, Tropical Cyclone Nargis caused major devastation in areas not far
from where the Thilawa Special Economic Zone
(Figure 10.8) is being planned as a home to textile, manufacturing and high-tech industries as
well as a deep-sea port.
Although an environmental impact assessment
was carried out as part of the planning of the
SEZ, the potential disaster risks to the zone and
the businesses that invest there are not explicitly described (Myanmar and Japan Consortium
for Thilawa Special Economic Zone Development
Project, 2013). It seems that the lessons from
the Chao Phraya River floods in Thailand in 2011
may have not been fully internalized by potential
investors.16
If governments, businesses and investors continue to ignore or to discount the consequences
of further increasing the hazard exposure of the
global economy, the consequences are likely to
be more shocks of the kind that occurred in Japan
and Thailand in 2011. For example, if the global
economy were to grow at an average of 4 per cent
per year for the next thirty years and the distribution of capital stock between hazard-exposed and
non-hazard-exposed areas remains unchanged,
by 2040 the volume of hazard-exposed capital
stock and thus of intensive disaster risk would
approximately double. If hazard and vulnerability
also increase due to climate change and other risk
drivers, then the risk could increase exponentially.
Most risk assessments still tend to be based on
linear models with limited capacity to identify

(Source: UNISDR with data from UNOCHA, 2013.)

and manage complex and interconnected risks
(OECD, 2014a). Despite the concatenated nature
of many of the risk drivers, such assessments deal
with hazard-specific risk in a way that ignores
how different drivers affect each other and how
impacts triggered by one hazard can prompt further impacts associated with another (Shimizu
and Clark, 2014). This means disregarding much
of what may not have happened yet but will surely happen in the future.
While there is certainly momentum in the global private sector to begin assessing risk to supply chains when making investment decisions,
it is still unclear whether these efforts will be
sufficient to manage the risks from increasing
exposure due to economic concentration and
investment. And it is even less clear whether the
countries competing to attract foreign direct
investment will begin to use effective disaster
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risk management as a competitive advantage
instead of failing to disclose risks to potential
investors. The temptation to make a few dollars
more often continues to take precedence over
long-term planning and sustainability in areas
with high levels of hazard exposure.

Notes
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2015).
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11 January 2015).
3 http://www.c20society.org.uk/news/slough-town-hall-listingrefused-dcms-overturns-english-heritages-advice-again (accessed 11 January 2015).
4 http://www.ipu.org/conf-e/130/Res-2.htm.
5 http://www.datacenterdynamics.com/focus/archive/2014/03/
blackrock-measuring-risk-data-center (accessed 11 January
2015).
6 Progress presented at the 4 th Session of the Global Platform
for Disaster Risk Reduction: http://www.preventionweb.net/
globalplatform/2013/programme/sideevent/view/498.
7 Figures from presentation given by Salvador Pérez Maldonado,
Ministry of Finance, Mexico, at the first session of the Preparatory
Committee of the World Conference on Disaster Risk Reduction in
Geneva, July 2014.
8 Personal communication and figures from the Monitoring and
Evaluation Department of the Istanbul Governorship, 26 November 2014.
9 Personal communication and figures from Kazim Gokhan Elgin, Director of the Monitoring and Evaluation Department of the
Istanbul Governorship, 26 November 2014.
10 http://www.mlit.go.jp/sogoseisaku/point/tsunamibousai.
html.
11 www.unisdr.org/partners/private-sector.
12 www.preventionweb.net/rise/home.
13 www.un.org/climatechange/summit/action-areas/resilience1-in-100-initiative/.
14 UN General Assembly resolution 46/182.
15 For more information on the national risk assessment process
in the UK, see https://www.gov.uk/risk-assessment-how-therisk-of-emergencies-in-the-uk-is-assessed (accessed 11 January
2015).
16 ht tp://myanmar thilawa.com/content/three -japanese industrial-biggies-will-launch-special-economic-zone-myanmar
(accessed 11 January 2015).
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Chapter 11

Segregated urban
disaster risk
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As urbanization mirrors economic growth, it often concentrates risk in hazard-exposed locations. In most low and middle-income countries it is also usually characterized by unequal access
to urban space, infrastructure, services and security. This generates new patterns of both extensive and intensive disaster risk, particularly in informal settlements with deficient or non-existent infrastructure and social protection, and high levels of environmental degradation.
While the HFA has provided ample space for countries to engage in risk-sensitive urban development and some success stories have emerged, the rapid expansion of urban populations and
weakly regulated investment flows remain a key challenge, particularly in low and middleincome countries.

11.1

Blade Runner and the
future city

Figure 11.1 The 2019 Los Angeles cityscape as imagined
in Blade Runner

Speculative urban capital is invested in modern
enclaves, while the low-income majority has access only to informal or sub-standard urbanization. The concentration of investment in urban
centres drives intensive risk, while high levels of
urban income inequality shape patterns of extensive risk.
Blade Runner is a neo-noir science fiction movie made in 1982 and set in a fictional Los Angeles in 2019. The movie painted a horrific portrait
of future urban settings, with a powerful elite living in gleaming towers while the majority live at
ground level in a toxic, polluted, dangerous and
collapsed environment. Science fiction is just
that: fiction. It is highly unlikely that Blade Runner will provide an accurate portrayal of life in
Los Angeles—or that of any other major metropolitan area, for that matter—in 2019. However,
reality does tend to imitate art. Current trends in

(Source: http://img.4plebs.org/boards/tg/image/1397/22/1397229362415.jpg.1)

urban development point to futures that resemble elements of the imagined world of Blade Runner (Figure 11.1).
For example, a number of larger cities in subSaharan Africa are currently being re-imagined
as global cities that could become magnets for
investment (Box 11.1). Described as smart cities

Box 11.1 Urban futures in Africa

Over the last 5 to 6 years, new visions for urban futures have been driving plans for the development of several African cities. Major projects within existing urban centres2 or entirely new satellite cities are inspired by
high-profile city investments in Dubai, London and Singapore, with significant private-sector involvement.
These developments and commercial centres include Hope City, a US$10 billion development to be built outside Accra in Ghana, and Tatu City, a development planned on coffee-producing land outside Nairobi (Figure
11.2). Such new hypermodern cityscapes would enable those who live and work in them to largely avoid the
dysfunctional infrastructure, insecurity and poverty that characterizes many existing urban areas, echoing
some of the ideas put forward for a new generation of charter cities. 3
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At present, while these new plans have created interest for developers and investors, many have been stalled
by disputes and court cases related to land acquisition, financing and resettlement. However, the benefits to
the urban population currently living in informal settlements in prime locations near urban centres are
unclear.
Figure 11.2 Hope City, Accra, and Tatu City, Nairobi

(Source: Watson, 2014.)

A more likely scenario is the emergence of new informal settlements outside the new cities. Public investment in these new projects may leave less cash for basic infrastructure and services and could accelerate
further social and spatial segregation.

(Source: Watson, 2014.)

and eco-cities, these plans promise to modernize African cities and turn them into gateways
for international investment. The need to attract
investment is without question. However, it is
unclear how these plans will benefit the urban
population living in informal settlements, below
the poverty line and with minimal access to urban
services (Watson, 2014).
Economic growth and intensive disaster risk
Economic growth and urbanization go hand in
hand. In general, the countries with the highest
GDP per capita are those with the largest proportion of their population living in cities (Satterthwaite and Mitlin, 2014; Figure 11.3). In low and
middle-income countries, rapid urbanization is
generally associated with rapid economic growth
(IPCC, 2014).
As such, urban growth accompanies global investment flows and increases the value of
exposed assets in hazard-exposed areas, such as

cyclone and tsunami-prone coastlines and river
basins. A recent risk analysis of 616 major metropolitan areas comprising 1.7 billion people (nearly 25 per cent of the world’s total population) and
approximately half of global GDP found that flood
risk threatens more people than any other hazard
(Swiss Re, 2014b). River flooding poses a threat
to over 379 million urban residents, while earthquake and strong winds could potentially affect
283 million and 157 million, respectively (UNHabitat, 2014).
This exposes whole cities and city regions to
intensive hazards (UNISDR, 2011a; 2013a). As
highlighted in Chapter 10, disaster risk is rarely taken into account in investment decisions,
while rapid urban development can overwhelm
the capacity of city governments to manage
growth. For example, amongst the 611 cities with
over 750,000 inhabitants in 2010, 47 had populations that had grown twentyfold since 1960 and
120 had populations that had grown more than
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Figure 11.3 Urban population (percentage of total) versus GDP per capita

(Source: UNISDR with data from the World Bank.)

tenfold (IPCC, 2014). Many city governments in
low and middle-income countries are no longer
in full control of urban development (ibid.).
Urban segregation, inequality and extensive
disaster risk
Capital has always flowed into cities to provide
the housing, services and infrastructure required
to support production, consumption and government. However, urban development has become
an increasingly important circuit for capital accumulation per se. Since the 1970s, more capital
has flowed into urban development than into any
productive sector (Harvey, 1985). Speculative
urban development has therefore become fertile
ground for both the generation and the transfer
of disaster risks (UNISDR, 2013a).
Rapidly expanding city regions also generate
their own risks, as landscapes and ecosystems
are degraded and poverty and inequality shape
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new extensive riskscapes. The larger populations
and higher population density in cities not only
mean that larger numbers of people are exposed
to hazards, but also that the characteristics of the
ecological system or environment are changed,
thereby potentially increasing the level of disaster risk (Donner and Rodriguez, 2008).
For example, low-density urban expansion is a
mechanism that directly or indirectly contributes to increased disaster risk. Expansion of the
area of paved and impermeable surfaces increases peak run-off in storms and therefore magnifies
flood hazard. Much of the speculative development for middle-income households reproduces inefficient suburban layouts (Box. 11.2), which
waste the available land and energy and are ultimately unsustainable. Expanding cities may also
exhaust resources such as water in the surrounding regions and contribute to the degradation of
biodiversity and ecosystems (IPCC, 2014). Finally,

Box 11.2 The influence of urban layout on sustainability and flood risk

For any given set of social and economic requirements, there is always an optimum urban layout. Different
urban layouts have vastly different percentages of land utilization and unit circulation lengths (Caminos and
Goethert, 1978). This affects both the initial cost of urbanization as well as its future sustainability. Given that
the costs of circulation and storm drainage are normally five times the cost of electricity and street lighting
and 18 times the cost of water supply, adopting an efficient urban layout directly influences the local government’s capacity to provide and maintain this basic element of flood risk-reducing infrastructure (ibid.).
Studies have found that the cost of infrastructure networks per hectare, including storm drainage in a typical
modern suburban layout with square plots (see Figure 11.4), is approximately double the cost of an efficient
grid layout with rectangular plots. At the same time, the proportion of land required for roads in the suburban layout is 38 per cent, compared to 21 per cent in the grid layout. Thus the suburban layout nearly doubles
the area of impermeable paved surfaces, which in turn has critical implications for storm run-off. The length
of roads per hectare in the suburban layout is approximately double that in the grid layout, meaning that
services such as waste disposal and product delivery have to travel twice the distance to achieve the same
result, increasing both costs and carbon emissions. In addition, the wasteful use of land means that there is
less safe, well-located land that could be made available for low-income housing.

Figure 11.4 Urban layouts

(Source: Google Earth.)

The implication is that an efficient layout reduces the cost of land per inhabitant by making more efficient
use of that land. It also dramatically lowers the cost of installing and maintaining infrastructure, particularly
storm drainage, which has a critical impact on the capacity of local governments and utility providers to provide such infrastructure. Moreover, efficient layouts decrease the impermeable paved area, mitigating flood
hazard, and they shorten the distance that vehicles have to travel to provide basic services. Unfortunately,
the influence of urban layout on these factors is too often ignored, even in low-income countries. This
increases costs for both residents and their local governments, reduces sustainability, increases flood risks
and contributes to climate change.
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sprawling urban expansion results in major additional costs: the cost of providing utilities and
public services can increase by 10-30 per cent,
while costs for transport and travel can increase
by up to 50 per cent (Global Commission on the
Economy and Climate, 2014).
The combination of speculative urban development and weak regulatory capacity discussed in
GAR13 (UNISDR, 2013a) leads to an increasingly
social and spatial segregation of risk in cities, in
particular in low and middle-income countries.
Such conditions can contribute to the proliferation of other shocks and stresses, such as crime,
high youth unemployment and political instability, all of which exacerbate vulnerabilities and
social tensions. What results is a vicious cycle of
risk generation (UN-Habitat, 2014a).
This problem takes a number of different forms.
The apartheid laws of South Africa were an
extreme case of large-scale, government-sanctioned spatial segregation. However, other cases reveal more subtle forms of segregation: One
example is the Brazilian government’s destruction of favelas in the 1960s, when inhabitants
were removed to other segregated locations.
On a smaller scale, more than 2,000 low-income
families were evicted from high and middleincome residential areas in Santiago, Chile,
between 1979 and 1985 with the stated objective of creating neighbourhoods that were uniform by socioeconomic group (Greenstein et al.,
2000).
The application of land-use and building standards that exclude low-income households is a
common method of encoding social segregation
into apparently technical planning criteria. For
example, until its revision in the mid-1990s, the
main building code system in Kenya continued
the application of top-down colonial standards
and paid too little attention to the affordability of
the regulatory provisions. Prior to the enactment
of “Code 95”, the cost of conventional building
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materials was beyond reach for low-income and
vulnerable groups, many of whom did not have
access to housing finance and credit (UN-Habitat, 2014a). More recently, voluntary segregation
has become a growing force, with the proliferation of gated communities and the concentration
of commerce in new shopping and business centres providing increased security against crime
but also minimizing the residents’ interaction
with other social groups in the city.
Cities have always been characterized by inequality. The Manchester of the mid-nineteenth century (Engels, 1845) offered horrific conditions of
everyday risk for the majority of its inhabitants.
Nowadays, most cities in higher-income countries are able to provide their residents with
infrastructure, services and safety nets in a way
that minimizes their disaster risk and strengthens their resilience (except in pockets of extreme
deprivation like Calton, Glasgow). As cities grow
wealthier, investments are made in infrastructure and services that reduce extensive risks
and increase resilience. Engels would certainly not recognize the Manchester of the twentyfirst century. However, in many cities inequality
is increasing rather than decreasing, and it is estimated that around two-thirds of the global urban
population now lives in cities where inequality
has risen continuously since the 1980s (UN-Habitat, 2014b).
In many lower-income countries, city governments do not have the resource base or the political leverage to provide land and infrastructure
for low-income households, with the result that
a large part of urban development occurs informally and a variable proportion of the urban population (from 30 per cent in most middle-income
countries to 90 per cent in many low-income
countries) live in unsafe housing, on hazardexposed sites and with little or no provision of
services and infrastructure. This significantly
increases their risk compared to better-off areas
in the same cities.

The urban population living in informal settlements has actually grown over the last two
decades, from around 650 million in 1990 to more
than 860 million in 2012 (UN-Habitat, 2013).4 This
growth has severely undermined the relevance of
the related target in the Millennium Development
Goals: “By 2020, to have achieved a significant
improvement in the lives of at least 100 million
slum dwellers”. 5 At the same time, local and
national governments often neglect to define,
classify or quantify informal settlements and the
corresponding risks and demands of their inhabitants (Sarmiento et al., 2014).
In some areas in Karachi, Pakistan (Hasan et al.,
2010), there are more than 4,000 inhabitants per
hectare (2.4 m2 of space per inhabitant), compared to 200 persons per hectare (50m2 per
inhabitant) in high-income areas. In Tanzania,
around 70 per cent of Dar es Salaam’s population lives in low-quality housing at risk of regular flooding (Kahn, 2014). In São Paulo, more than
85 per cent of at-risk households live in informal
settlements, with more than half lacking access
to appropriate sanitation and more than 30 per
cent without access to paved roads (ibid.). In fact,
health and sanitation problems within informal
settlements exacerbate and create new risks. In
Tanzania, for example, the lack of clean water
and sanitation can lead to widespread outbreaks
of waterborne diseases and malaria during flood
episodes in informal settlements, thus creating
further vulnerability (World Bank, 2011).
The implementation of land-use and building
regulations becomes a major challenge in such
settings (UNISDR, 2011a; Johnson, 2011), particularly where high population density exacerbates existing risks. Under such conditions,
what two innovative architects said about Caracas almost a decade ago may hold true for many
urban settings today: “Considering ideal conditions is a waste of time […] The point is to avoid
catastrophe” (Brillembourg and Klumpner,
2005).

Concatenated urban risks
The growing complexity of interconnected urban
systems in larger cities contributes to the structuring of the concatenated and potentially cascading
disaster risks discussed in Chapter 10. These systems are directly shaped by the distinct features
of individual cities and yet have common characteristics, notably their interconnectivity (Wamsler,
2014). For example, the increasing dependence of
water, sewerage, waste management and health
systems on electricity supply has resulted in a
shutdown of these critical services during power outages associated with hazard events such as
the Akalla tunnel fire in Stockholm in 2002 or Hurricane Sandy in New York in 2012 (ibid.).
In urban centres, risk is amplified by the degree
of interdependence of sectors, utilities and infrastructure, particularly in those cities that act as
key nodes in the global economy and national
markets (Airmic Technical, 2013; OECD, 2009). For
example, in cities with little built-in redundancy,
failures in the power grid quickly spill over into
telecommunications and transportation, which
in turn impact production, banking and other
sectors.

In late 2012, Hurricane Sandy brought about such
system failures at the very core of a major global economic hub. Operations in the Port of New
York and New Jersey were interrupted, leading
to a disruption of cargo services and, crucially, maritime first responders. This had extensive
and prolonged impacts on both the Port and the
emergency response sector. The New York Stock
Exchange was forced to close for two consecutive days, the only time this has happened since a
major winter storm in 1888, and more than 20,000
flights were cancelled. Internet traffic around the
globe was also affected due to the role of New
York as a major hub for data traffic (National Hurricane Center, 2013; Smythe, 2013).6
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While the direct damage from the storm depended on whether buildings or infrastructure had
been designed to or above code, the indirect loss
and impact was heavily influenced by interdependence (Haraguchi and Kim, 2014). For example, the health, transportation and electricity
sectors suffered significant additional indirect
damage from interruptions in the transport and
building sectors (Table 11.1). These interdependencies mean that certain critical sectors need
to be factored into risk reduction measures and
investment plans to strengthen the city’s resilience (New York City Government, 2013; Haraguchi and Kim, 2014).

Table 11.1 Direct and indirect damage from Hurricane Sandy

11.2

Addressing urban disaster
risks in the HFA

Much of the progress made in addressing urban
disaster risk is associated with strong urban
planning and management in itself, particularly
in higher-income countries. Therefore, a significant amount of effort has been made in the
context of other frameworks, especially in climate change adaptation, rather than the disaster risk reduction sector. These efforts have
given rise to innovative urban practices with
risk reduction co-benefits.
Under Priority for Action 4, the HFA placed considerable emphasis and gave detailed guidance
on the role of urban planning as well as building
standards and regulation in disaster risk reduction, including the design of infrastructure and
critical facilities such as hospitals and schools
(Box 11.3).
Government self-assessment reports prepared
using the HFA Monitor highlight progress over the
last three reporting cycles, even though the progress in this area is considerably lower than in other priorities for action (Figure 11.5). This is also
the case in other areas of Priority for Action 4.

(Source: Haraguchi and Kim, 2014.)

Much of the progress made in addressing urban
disaster risk is associated with strong urban

Box 11.3 Key activities related to urban development in the HFA

(n) Incorporate disaster risk assessments into the urban planning and management of disaster-prone human
settlements, in particular highly populated areas and quickly urbanizing settlements. The issues of informal or
non-permanent housing and the location of housing in high-risk areas should be addressed as priorities, including in the framework of urban poverty reduction and slum-upgrading programmes.
(r) Encourage the revision of existing or the development of new building codes, standards, rehabilitation and
reconstruction practices at the national or local levels, as appropriate, with the aim of making them more applicable in the local context, particularly in informal and marginal human settlements, and reinforce the capacity
to implement, monitor and enforce such codes, through a consensus-based approach, with a view to fostering
disaster-resistant structures.
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Figure 11.5 Progress in managing risk in urban environments

HFA Core Indicator 4.4: Planning and management of human settlements
incorporate disaster risk reduction elements, including enforcement of
building codes.
(Source: UNISDR with data from the HFA Monitor.)

planning and management in itself, particularly in higher-income countries, or has occurred in
the context of other frameworks, especially in climate change adaptation, rather than the disaster
risk reduction sector.
Building on a tradition of supporting household and community efforts in informal urban
development that began in the 1960s (Turner,
1972), there are numerous ongoing examples of
innovative urban practices that may have risk
reduction co-benefits. For example, an innovative approach to social housing in northern
Chile provides families with half a house and
lets them build the other half within a defined
structure but according to their own priorities
and means (Figure 11.6). In the north of Argentina, the Tupac Amaru social movement mobilizes
low-income families to become the construction force behind their own community developments, complete with their own brick kilns
and metalworking factories (McGuirk, 2014). In
India, the National Slum Dwellers Federation has
grown from a small, one-slum advocacy group

to a large network of community organizations
across the globe that successfully negotiate tenancy rights and access to infrastructure and services for inhabitants of informal settlements
(Patel and Mitlin, 2001).
Many governments now have policy frameworks
in place to upgrade and regularize informal settlements, which may include the installation of
risk-reducing infrastructure such as drainage and
slope stabilization. However, as of 2011 around
40 per cent of low-income countries reporting
against the HFA did not invest in reducing risk in
vulnerable urban settlements (UNISDR, 2011b). In
2013, only some 60 per cent of low-income countries and less than 40 per cent of middle-income
countries provided safe land and housing for lowincome households and communities (UNISDR,
2013a). In other contexts, policy still focuses on
eradication or relocation (Box. 11.4), which may
further exacerbate risks and vulnerabilities.

Figure 11.6 Social housing redefined: Quinta Monroy,
Iquique, Chile

(Source: Tadeus Jalocha and Christobal Palma.)
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Box 11.4 Upgrading and eradicating informal settlements in Bangalore and Harare

Up to 20 per cent of Bangalore’s population lives in informal settlements with no
access to basic services. Over a five-year period from 2000 to 2005, the Bangalore Water Supply and Sewerage Board (BWSSB) implemented a programme to
improve water delivery in the slums. By 2005, more than 5 per cent of slum
households in the city had access to water and were fully functioning customers
receiving bills and making payments. The programme allows shared connections between 8 and 12 households and specifically offers lower pricing for households located in the slums.
The project not only increased the number of households with access to the water network, it also reduced
the residents’ dependency on illegal connections and decreased the BWSSB’s amount of non-revenue water
being used.
In Harare and other major cities across Zimbabwe, a different approach was employed to deal with populations in informal settlements. For seven weeks starting in May 2005, a government-led clean-up campaign
named Operation Murambatsvina was implemented with far-reaching impacts. Its aim was to eradicate illegal housing and alleged illicit business activities.
A total of 92,460 housing structures were destroyed and 700,000 people—nearly 6 per cent of the country’s
population—lost their homes. An estimated 2.4 million more people were indirectly affected by the campaign, and the informal work sector, which accounted for 40 per cent of all employment at the time, was
destroyed. As a result, people who had been driven out of their homes were left even more vulnerable.

(Source: Satterthwaite and Mitlin, 2014.)

Within the disaster risk reduction sector itself,
through initiatives such as the Making Cities
Resilient campaign, the HFA has contributed to
a growing awareness of disaster risk in the more
than 2,000 cities that have signed up to date.
Tools such as The UN-Habitat City Resilience Profiling Programme (CRPP; UN-Habitat, 2014a) or
the UNISDR Local HFA Monitor and Ten Essentials
now offer municipal governments the means to
better understand the strengths and weaknesses
of their current approaches to managing disaster
risk. To date, 550 local government reports,7 predominantly from municipal governments, have
been submitted and show a mixed track record
of achievements.

Local governments in high-income countries and
in larger cities may have the capacity to carry out
risk assessments and apply the results in landuse and zoning plans, in building regulations and
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in the design and implementation of infrastructure projects. However, in many low and middleincome countries, the institutional capacity to
support these approaches is usually insufficient,
and in some cases it may be completely lacking.
Many cities and small urban centres have lacked
the sort of risk information, particularly in informal settlements, to inform planning decisions
and investments that could reduce risk and build
resilience even if they had the political will to do
so (UN-Habitat, 2014a). However, there are exceptions, as seen more recently in Brazil (Box 11.5).
Building codes, zoning and land-use planning
have been central measures to address existing
urban risk and the accumulation of new urban
risk. Over the last two decades, the development
and improvement of new and existing building
codes and standards in construction and reconstruction have been at the centre of urban risk
management efforts (UNISDR, 2011a; UNEP and
PSI, 2014). Bringing the private sector to the
table early in urban planning processes can have

Box 11.5 Strengthening capacities for disaster risk management in Brazil

Within only 70 years, Brazil went from being around 30 per cent to 84 per cent urban. This rapid urbanization
process has been characterized by highly unequal urban development and land use. Real estate speculation
has largely excluded low-income households from existing and new residential areas, obliging them to informally occupy areas that were outside of the formal land market. This led to a social construction of disaster
risk over time. A number of Brazil’s metropolitan areas, including Salvador, São Paulo and Rio de Janeiro,
together contain more than one million informal households. Of those households, almost 60 per cent are
located on moderate and steep slopes (Figure 11.7).

Figure 11.7 Informal households situated on moderate and steep slopes in selected Brazilian cities

(Source: UNISDR with 2010 data from IBGE.8)
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These areas are highly susceptible to floods and landslides. During the extended rainy season that affected
Rio de Janeiro in January 2011, landslides and floods caused more than 900 deaths, 300 people went missing
and more than 300,000 people were directly affected in just seven municipalities. Economic losses amounted to US$1.8 billion.9
This has led to a change in how Brazil now approaches disaster risk reduction. In 2011 a cross-sector programme was initiated to discuss challenges and present solutions, resulting in the establishment of the
National Centre for Natural Disaster Alert and Monitoring (CEMADEN). CEMADEN reports to the Ministry of
Science, Technology and Innovation and has five priorities for action: developing early warning and monitoring systems; risk knowledge; reducing the losses and impacts of disasters; communication and education;
and support to the civil defence system to strengthen emergency response (ibid.).
Brazil also reports that it has developed measures to manage the underlying risk drivers, such as reducing
poverty and real estate speculation. The agenda of disaster risk management is now a priority for several
ministries, based on the awareness that disaster is a social process, not an event.10

(Source: Alvalá et al., 2014.)

a direct influence on future risk levels, on compliance with building codes and planning standards, and on investments in retrofitting, and it
can also lead to an enhanced dialogue between
the public and private sectors (Johnson et al.,
2012). However, there is only anecdotal evidence
that this has occurred.

11.3

				
Urban risk: the future

Ultimately, the capacity of cities to manage their
disaster risks depends on their quality of governance. Some of the most promising developments in recent years are the cases of cities that
have been able to regain control of their planning and management and to strengthen their
urban governance through innovative partnerships between local governments, households
and communities.

Given the volume of capital that will flow into the
urban development and infrastructure sectors in
the coming decades (UNISDR, 2013a), how disaster risk is managed in urban areas will clearly have
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a critical impact on whether future disaster risks
can be reduced or not. Some 60 per cent of the
area expected to be urbanized by 2030 remains to
be built. The projected expansion of urban land
cover between the years 2000 and 2030 is in the
range of 56 to 310 per cent.11 By 2030, an estimated US$25 trillion to US$30 trillion will be invested in new infrastructure, including urban road
construction, water and sanitation, energy and
transport systems, and buildings. It is expected
that roughly US$700 billion a year will be spent
on financing new urban infrastructure in low and
middle-income countries over this period (UNHabitat, 2014).
Whereas in the last two centuries the largest cities were located in the wealthiest nations, low
and middle-income countries are now home to
three-quarters of the world’s urban population
and have most of its largest cities (IPCC, 2014), a
reflection of dramatic economic growth and the
accompanying changes in social, political and
industrial relations and structures (Satterthwaite, 2007; Sassen, 2012).
Urban centres have always concentrated and will
continue to concentrate business and opportunity (Dobbs and Reemes, 2012)—as well as
the accompanying risk. However, much of the

projected growth will not take place in the megacities of Asia, but in “middleweight” cities such
as Foshan in China and Surat in India (Dobbs et
al., 2012). These cities are projected to contribute
two-thirds of global growth by 2025 (ibid.) and to
host more than half of the world’s middle or “consuming” class (ibid.).12
The combination of speculative urban development for a wealthy minority with informal urbanization for a low-income majority in cities with
weak capacities for urban planning and management is likely to continue to drive urban disaster
risk. In the coming decades, most urban growth
is likely to occur in regions like South Asia and
sub-Saharan Africa (Figure 11.8); without radical change, it will epitomize the growth in segregated disaster risk. Many countries in these
regions have relatively weak urban governance.
Governance and system failures to support regulatory functions have undermined the quality of
building controls and created significant vulnerabilities. These include the insufficient quality

of underlying laws and regulations;13 ineffective
administration; insufficient qualifications on the
part of local building code officials, local designers and contractors; an inadequate focus on risk
management; opaque, bureaucratic procedures;
and corruption (GFDRR and UN-Habitat, 2014).
For example, India is projected to see its number
of urban dwellers increase by 404 million over the
next 35 years, which means that around 50 per
cent of the country’s population will live in cities by 2050 (UNDESA, 2014b). In sub-Saharan Africa, similar growth rates mean that 55 per cent of
the region’s population will live in urban areas
by 2050 (ibid.). This represents what has been
described as a tsunami of urbanization.14 Unless
planned and managed, this development is likely
to be accompanied by an equally powerful tsunami of disaster risk.

Figure 11.8 Urban growth in geographical regions

(Source: UNDESA, 2014b.)

225

The incapacity of most low-income and some
middle-income countries to provide safely located land for low-income households means that
the growth of informal settlements may continue to be the dominant model through which
people without access to formal land and housing markets resolve their housing needs. Despite
the large number of studies and publications
on urban risk and the rapid expansion of urban
areas, interest and investment in urban poverty and risk reduction have only recently reached
significant levels on the international stage (Satterthwaite and Mitlin, 2014).
In all income geographies, one can find notable exceptions of well-governed cities that have
managed to provide infrastructure and services for their inhabitants. There have also been
numerous projects with international support,
such as the provision of electricity to slum dwellers in Mumbai and Ahmedabad in India (World
Bank and ESMAP, 2011) and the improvement of
sewerage systems for the urban poor in Viet Nam
(World Bank and Australian Aid, 2013). However,
it is highly likely that new urban growth in South
Asia, sub-Saharan Africa and other regions will
tend to magnify and exacerbate disaster risks
(Mitlin and Satterthwaite, 2013).
Ultimately, the capacity of cities to manage their
disaster risks depends on their quality of governance. Some of the most promising developments in recent years are the cases of cities that
have been able to regain control of their planning
and management and to strengthen their urban
governance through innovative partnerships
between local governments, households and
communities. For example, in Medellin and Bogota in Colombia, innovative urban governance was
able to dramatically reduce crime, improve transport and the provision of services, and enhance
the quality of urban living in general.
Through integrated urban projects, the city of
Medellin undertook large-scale investments to
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provide public services to informal settlements
on the hills surrounding the city, particularly
transport, education, housing and green space.
These were presented as an investment in the
city as a whole, stressing solidarity and the need
to reduce inequality and promote opportunity.
One key element of this initiative was the municipality’s ability to work with civil society organizations, which had a presence in, knowledge
of and legitimacy in their neighbourhoods. A
metro and cable car transportation system was
built, enabling citizens in informal hillside settlements to travel to work or accomplish other
business in a matter of minutes, whereas previously the same journey took hours. Green spaces and bicycle lanes were built throughout the
city. New “library parks”—a combination of a
public library, park, and community centre with
architecturally attractive structures—serve the
purposes of education, recreation and social
cohesion, as well as being major tourist attractions. In Medellin, homicide rates went down
from 381 per 100,000 people in 1991 to only 29
in 2007.15 In parallel, both Bogota and Medellin made major investments in assessing and
reducing disaster risk.
The experience of these and other cities shows
that probably the single most important factor
in addressing urban risk is to strengthen urban
governance in a way that involves and empowers citizens and builds partnerships with civil society and the private sector. In contrast,
stand-alone technical interventions to retrofit
schools or hospitals are unlikely to be sustainable and may quite literally drown in a rising tide
of risk.
Effective urban governance will have to recognize the direct relationship between functioning infrastructure, environmental sustainability,
productivity, equity and quality of life. By extension, this means that the social and environmental drivers of disaster risk will also have to be
taken into account.

And yet, unfortunately, disaster risk is still rarely mentioned as cities compete to attract investment. Investments in new smart or eco-cities do
not seem to address underlying issues of inequality in access to services and infrastructure. If
these issues are not addressed, a more probable scenario is one of emerging Blade Runner cities where evictions and relocations make way
for new enclaves to attract global investment
against a backdrop of increasing urban inequality and disaster risk.
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1 Accessed 11 January 2015.
2 The definition of “urban” varies according to context. For more
information on the characteristics of urbanization in Africa, see
Henderson et al., 2013.
3 http://www.ted.com/talks/paul_romer.
4 However, one should note that the percentage of people living
in informal settlements has declined over the same time period in
all regions apart from West Asia (ibid.).
5 http://www.un.org/millenniumgoals/environ.shtml.
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9 Source: http://www.mi.gov.br/pt/c/document_library/get_file?
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(accessed 15 December 2014).
10 Personal communication, Ministry of Science, Technology
and Innovation, Government of Brazil.
11 Intergovernmental Panel on Climate Change Fifth Assessment
Report, Working Group III, 2014.
12 The “consuming class” is defined as the share of the
population with disposable income of more than US$10 per day or
US$3,600 per annum (at 2005 ppp).
13 “Quality” has at least two broad meanings here: i) a legal
meaning focused on the functional effectiveness of the law in delivering policy objectives and ii) a technical meaning that considers the relevance of the technical standards established by law.
14 Joan Clos, Executive Director of UN-Habitat, at the opening
of the 6th World Urban Forum in Naples, Italy, 3 September 2012:
http://www.un.org/apps/news/story.asp?NewsID=42795 (accessed 11 January 2015).
15 http://www.iadb.org/en/topics/citizen-security/impactmedellin,5687.html (accessed 11 January 2015).
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Chapter 12

Welcome to the
Anthropocene:
Overconsumption
and biocapacity
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As overconsumption progressively overwhelms the capacity of planetary systems, risk to the
world’s social and economic system as a whole is increasing to potentially catastrophic levels.
Climate change, declining biodiversity and depleted water availability will lead to increasing
disaster risks.
While the HFA has recognized the role of climate change in driving risk, its interpretation has not
allowed full recognition of the fact that those risks are not evenly shared. Increased inequality
transfers and concentrates those risks in low-income households, territories and economies.

12.1

					rising sea levels made headlines in countless
news outlets and social media posts. After the vilIn search of a missing planet

The global ecological footprint currently exceeds
the earth’s biocapacity by far. Current economic
growth models rely on high levels of CO2 emissions and the increasing consumption of environmental resources, including freshwater, forest and marine resources.
Today, the Fijian island village of Vunidogolo is
still relatively unknown, but it is already on its
way to making history. The permanent relocation
of its entire population as a precaution against

Figure 12.1 Human demand already exceeds the planet’s capacities

(Source: Global Footprint Network, 2013.)
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lage suffered repeatedly from heavy floods and
storms, the government of Fiji decided on this
radical move, and in January 2014 all residents
of Vunidogolo were relocated to higher ground.

Vunidogolo is not alone. More than 650 communities all over Fiji are threatened by loss of coastal land and damage to infrastructure from sea
level rise and storm surges, and more than 40
communities have already been identified for
relocation within the next 10 years.1 The people

of Vunidogolo are not responsible for the greenhouse gas emissions that are contributing to
global climate change and rising sea levels. Those
emissions are associated with high levels of energy consumption in other parts of the world. However, the residents of the village are quite literally
paying the price: they contributed around onethird of the total cost of construction, farm and
fish pond development incurred in the course of
relocation.

and marine habitats, clean air and rich soil (Nair,
2014). The ecological footprint currently created
by this overconsumption of energy and natural
capital now exceeds the capacity of the planet to
provide the resources used and to absorb waste,
including greenhouse gas emissions. Somewhere
around 1970, consumption surpassed the planet’s biocapacity for the first time. It is estimated
that consumption now exceeds the biocapacity
of the planet by around 50 per cent (Figure 12.1).

The current approach to economic growth
depends on an increasing and unsustainable
overconsumption of energy, fresh water, forests

As GDP per capita grows, so do consumption and
waste (Box 12.1).

Box 12.1 Destructive consumption and distribution patterns

Current consumption and distribution patterns have a direct impact on climate, water, land and biodiversity,
which in turn mediate disaster risk. For example, more than a quarter of global agricultural production is lost
or wasted (FAO, 2012) along the supply chain, from production to storage, processing, distribution and consumption (EIU, 2014).
As Figure 12.2 highlights, Europe, the United States of America and a group of industrialized Asian countries
including China, Japan and the Republic of Korea are mainly responsible for food waste in consumption,
while losses in the production phase are particularly high in Latin America, Europe and sub-Saharan Africa.
Figure 12.2 Relative food loss and waste by region and by phase of the food supply chain

(Source: FAO, 2013b.)

Only the United States of America and China emit more greenhouse gases than the estimated 3.3 gigatonnes
of CO2 equivalent emitted by global food waste in 2007. Food waste now accounts for up to 10 per cent of
human-generated greenhouse gas emissions, in comparison to 35 per cent from the energy sector and 18 per
cent from industry (UNEP, 2012; FAO, 2012; Vermeulen et al., 2012).
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This form of waste also comes at a high cost: worldwide, the equivalent of US$750 billion, or the GDP of Switzerland, is wasted every year (FAO, 2012). This type of waste contributes directly to food insecurity (EIU, 2014)
and consumes large amounts of scarce ground, surface water (equivalent to the annual discharge of the
Volga River or three times the volume of Lake Geneva) and productive land (equal to 28 per cent of global
agricultural land area in 2007). These two critical resources shape the vulnerability of those who depend on
them (FAO, 2012; Mekonnen and Hoekstra, 2011).
Food waste contributes to tighter global food availability and more volatile food prices, which in turn threaten food security and resilience in substantial parts of the population of sub-Saharan Africa and South Asia in
particular (EIU, 2013; UNISDR, 2013a).

Energy consumption increases with rising GDP per
capita; however, as highlighted in Chapter 13, the
relationship is non-linear. The total global primary
energy supply more than doubled between 1971
and 2011, while the global population grew by 86
per cent over the same time frame (OECD and IEA,
2013). This has contributed to significant increases in CO2 emissions (IEA, 2013; OECD and IEA,
2013), particularly in rapidly growing and urbanizing economies such as India and China. In 1980, for
example, electricity consumption in India was less
than a tenth of the world average. By the year 2010
it had increased by 358 per cent, compared to a
world average of 88 per cent. 2 Largely based on
coal, the country’s electricity generation accounts
for almost half (48 per cent) of its total CO2 emissions (von Hauff and Kundu, 2002).
Overconsumption now exceeds the capacity of a
number of different planetary systems. In this context, Rockström et al. (2009) identified nine different planetary boundaries which can be grouped
as follows: boundaries defining a safe global level of depleting non-renewable fossil resources,
such as energy (coal, oil, gas), and fossil groundwater; boundaries defining a safe global level of
use of the living biosphere, including the exploitation of ecosystems, protection of biodiversity and
consuming renewable resources, such as land
use; and boundaries defining a safe global level
of the planetary system’s capacity to absorb and
dissipate human waste flows, including carbon,
nitrogen, phosphorus, and toxic chemicals such
as pesticides. At least three of these boundaries
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(climate change, biodiversity loss and the nitrogen cycle) have already been breached (ibid.).3
Climate change is probably the best known of
these planetary boundaries, and its relationship
with increasing disaster risks has already been
clearly established (IPCC, 2012 and 2014). Disaster risk is magnified by climate change (UNISDR, 2009a, 2011a; IPCC, 2012; SEI, 2014). Climate
change is already altering the frequency and
intensity of many weather-related hazards (IPCC,
2014) as well as steadily increasing the vulnerability and eroding the resilience of exposed populations that depend on arable land, access to
water, and stable mean temperatures and rainfall (UNDP et al., 2013).

At the same time, breaking through other boundaries also has implications for disaster risk. Economic growth is often associated with ecosystem
destruction and degradation, for example with
the conversion of mangrove forests into shrimp
farms, primary forests into plantations to produce palm oil or soya, or wetlands and floodplains
into urban developments, or with the processes
of land degradation and aquifer exhaustion associated with intensive agriculture.

Figure 12.3 Global trends in forest cover, 1990-2010

(Source: OECD, 2012.)

One underlying driver of disaster risk is the loss
of biodiversity, including the loss of forests
(both in terms of size and diversity), wetlands,
coral reefs, mangroves, areas under sustainable management and protected areas, the loss
of threatened species and marine stocks, and
the degradation of regulatory and provisioning
ecosystem services (IPCC, 2012; UNISDR, 2009a,
2011a, 2013a; World Bank, 2013). In particular,
the loss of forests, wetlands and coastal areas
with mangroves and coral reefs have direct
implications for risk (IPCC, 2014; PEDRR, 2010;
Chatenoux and Peduzzi, 2013).
Forest cover reduces landslide and drought risk
in particular (UNISDR, 2011a), but as in the case
of wetlands, mangroves and coral reefs, global coverage was in decline until recently, except
in OECD countries (Figure 12.3). For example,
between the adoption of the HFA in 2005 and
2013—in a period of only eight years—the Amazon is estimated to have lost approximately
70,000 km2 of its rainforest, an area the size of
Ireland or Panama.

Global data on the loss of critical regulatory ecosystem services, including forests, mangroves,
wetlands, coral reefs and aquifers, as well as data
on climate change highlight that many ecosystems are now approaching tipping points beyond
which recovery is difficult or impossible, with
unpredictable but potentially dangerous implications for future disaster risk.
The impact of water scarcity has also been discussed extensively (UNISDR, 2013a; Erian et al.,
2012; IPCC, 2012). In the regions most heavily affected, it will have a direct relationship with
disaster risk, both in terms of increasing agricultural and hydrological drought hazard as well as
increasing vulnerability. Agricultural production,
and thus also rural incomes, will be increasingly challenged, which will undermine resilience to
drought and other hazard impacts. The increasing
cost and declining availability of drinking water
in urban areas will particularly affect low-income
communities, which already have very unequal
access to this resource. Again, this is a challenge to
resilience and to the capacity of households and
communities to manage disaster risks.
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Figure 12.4 Land degradation in South and Central America

Globally, land degradation is another key driver,
particularly when it comes to drought risk (UNISDR, 2013a; Erian et al., 2012). The effects of land
degradation are often irreversible, and where
land rehabilitation is attempted it is usually costly and labour-intensive (Erian et al., 2014). Already
ten years ago, it was estimated that more than 30
per cent of the world’s land surface was vulnerable to degradation (WMO, 2005).
In Africa, 52 per cent of land is considered degraded (Erian et al., 2014). Countries with severe land
degradation (i.e. 75 per cent of their land) include
Lesotho, Djibouti, Sierra Leone, the Democratic
Republic of Congo and Zambia. Another 24 countries, including South Africa and Nigeria, as well
as some low-income countries such as Swaziland,
Zimbabwe and Eritrea, show severe land degradation to the tune of 50-75 per cent of their land area.
In South America, a more complex process of
land degradation and change in vegetation cover can be observed (Erian et al., 2014). There has
been significant degradation in some parts of
Brazil, Argentina and Peru in particular, resulting
in a total of almost 500 million hectares of land
degraded in South America (Figure 12.4). Of that
area, more than 165 million hectares show moderate to severe degradation, amounting to more
than 10 per cent of the continent’s total land area
(Erian et al., 2014). However, the dynamics of vegetation cover and investments in land development mean that more than 12 per cent of the
total land area can be considered highly developed, outweighing the overall scale of degradation. However, this figure obviously hides the
high levels of local soil degradation that have significant impacts on communities and local economies (ibid.).
The real cost of land degradation is difficult to
assess. However, as an example of how significant
the associated costs are, Table 12.1 shows the
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(Source: Erian et al., 2014.)

estimated loss value of land degradation in the
Syrian Arab Republic, including cultivated, range
and forest lands.
Given that the different planetary systems are
concatenated, breaching any one boundary
affects the others, and all of them have an impact
on disaster risk. As the overconsumption of energy and natural capital breaks through successive planetary boundaries, it has ushered in a
new era that some scientists are now calling the
Anthropocene: an epoch in which human activities have a significant impact on the planet’s ecosystems (Rockström et al., 2013). The concept
of the Anthropocene has still not been adopted
as orthodox scientific nomenclature, but one of
its salient and defining characteristics is that of
increasing disaster loss and impacts as indicators
of planetary systems in distress.
Given that its causes and consequences are global and that it threatens the very foundations of

Table 12.1 Value loss of crops, land and employment from drought in the Syrian Arab Republic

(Source: Erian et al., 2014.)

social and economic life on the planet, overconsumption could be characterized as a meta-driver
of risk. However, as with other risk drivers, overconsumption is also permeated with and characterized by social and territorial inequality. As the
example of Vunidogolo highlights, many of the
disaster risks associated with the overconsumption of energy and natural capital are not borne
directly by those who benefit from the wealth
generated, but are instead transferred to other

sectors and geographies. Furthermore, breaching the planetary boundaries then becomes
another driver of risk inequality by redistributing disaster risks and the associated losses and
impacts.
Many economically successful countries have
already exceeded their own biocapacity and have
then become dependent on importing biocapacity from other countries (Figure 12.5).

Figure 12.5 The ecological wealth of nations

(Source: Global Footprint Network, 2013.)

235

12.2

Progress in policy and
planning under the HFA

The environment sector has been able to apply
the HFA in part, and the climate change agenda
has generated important momentum in political
and economic terms. But while disaster risk management has now been relatively well integrated
into agendas related to biodiversity, water, sustainability, energy and climate change, environmental management and climate change mitigation have not played a large enough role in the
implementation of the HFA.
Under Priority for Action 4 (Box 12.2), the HFA
placed considerable emphasis on environmental
management (Box 12.2).

Disaster risk management has now been relatively well integrated into agendas related to
biodiversity, water, sustainability, energy and
climate change. At the policy level, many regional and international frameworks and initiatives
now make explicit reference to disaster risk and
risk management, such as the Rio+20 outcome
document (United Nations, 2012); the UN Convention to Combat Desertification;4 the Ramsar
Convention on Wetlands; 5 and the Convention
on Biological Diversity.6 In addition, the Special Report on Managing the Risks of Extreme

Figure 12.6 Progress reported in reducing disaster risk through
environmental management

This is one of the few areas under Priority for
Action 4 where HFA progress reports highlight
above-average levels of achievement (Figure
12.6). While little of this progress is associated
with the disaster risk management sector per se,
the environmental sector has been able to use
the HFA to strengthen international and regional policy and to exert an influence on practice.
At the same time, the climate change sector has
generated important additional support and
momentum in political and economic terms.
HFA Core Indicator 4.1: DRR as an integral objective of environment-related
policies and plans, land-use management and climate change adaptation.
(Source: UNISDR.)

Box 12.2 Key activities related to environmental management in the HFA

(a) Encourage the sustainable use and management of ecosystems, including through better land-use planning
and development activities to reduce risk and vulnerabilities.
(b) Implement integrated environmental and natural resource management approaches that incorporate disaster risk reduction, including structural and non-structural measures, such as integrated flood management and
appropriate management of fragile ecosystems.
(c) Promote the integration of risk reduction associated with existing climate variability and future climate
change into strategies for the reduction of disaster risk and adaptation to climate change, which would include
the clear identification of climate-related disaster risks, the design of specific risk reduction measures and an
improved and routine use of climate risk information by planners, engineers and other decision-makers.
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Events and Disasters to Advance Climate Change
Adaptation (SREX) published by the IPCC in 2012
addressed how critical disaster risk management
is to climate change adaptation.
In 2012, member states of the International Union
for Conservation of Nature (IUCN) were asked to
use HFA Priority for Action 4 as guidance on how
to strengthen “nature-based” disaster risk management in their environmental policies and
practices (UNEP, 2014). At the same time, a growing number of regional frameworks highlight the
need to take disaster risk into account in environmental management and vice versa (ibid.).
There have also been successes in evaluation and
planning. For example, the overwhelming majority of HFA progress reports for 2013 (a total of
94) confirmed that disaster risk considerations
have been integrated into environmental impact
assessments (EIAs; UNISDR, 2013b). New frameworks have been developed that merge disaster
risk considerations in practice with the application of EIAs and strategic environmental assessments (SEAs), such as the ten-step guide produced
by the Caribbean Development Bank or the use of
EIAs to climate-proof projects in Australia, Canada
and the Netherlands (Agrawala et al., 2010; UNEP,
2014). In Sri Lanka, the government used the SEA
approach to develop a comprehensive sustainable
development framework for the reconstruction of
the Northern Province, taking into account major
hazards such as storm surges, flooding, tsunami
and sea level rise (PEDRR, 2010).
Due to the absence of consistent output indicators, it is more difficult to measure how much
of this progress at the policy level has translated into meaningful practice. However, anecdotal
evidence paints a picture of growing momentum
in some areas and challenges in others.
Climate change
Climate change has emerged as a sector in itself
at the national, regional and international levels,

with its own institutional arrangements, global
framework and funding mechanisms. Since the
formulation of the Nairobi Work Programme at
the Conference of the Parties in 2006, a plethora of strategies, frameworks and funding mechanisms has certainly created the impression of
convergence and coherence of climate change
agendas with those of disaster risk reduction and
sustainable development (UNEP, 2014).
However, this impression contrasts with a lack of
true institutional and practical integration (SEI,
2014). Several countries, such as the Philippines,
Viet Nam and others in the Pacific region, have
managed to take the opportunity to effectively merge regulation and technical guidelines as
well as national policy frameworks and budgets
for disaster risk reduction and climate change
adaptation. However, those countries remain the
minority, and most national policies, while citing
the respective other domain, maintain distinct
boundaries in concepts, plans, methodologies,
reporting lines, responsibilities, budgets and
other areas (ibid.).
At the same time, a large number of climate
change adaptation projects have strong disaster risk reduction components even though they
are not labelled as such (UNISDR, 2009a). In addition, the climate change sector has probably had
far more political influence at all levels than the
disaster risk reduction sector itself. In fact, it is
likely that the disaster risk reduction sector profits from the momentum generated by the climate
change sector, even if the two are still weakly
integrated in practice.
Environmental management
A number of approaches and tools in environmental management now take explicit account
of disaster risk. For example, integrated water
resource management integrates disaster risk
considerations into the management of excess
supply and/or scarcity of water (UNEP, 2014).
The European Union’s Floods Directive and the
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Figure 12.7 Living river flood control through green-grey infrastructure, Napa Valley, California

(Source: Conservation International, 2014.)

Mekong River Commission’s Water Resources
Management-based Basin Development Strategy are examples of such strategies with significant spatial coverage and high levels of ambition
(European Commission, 2007; MRC, 2010).

and non-governmental organizations at the subnational level. The success of this coordination
led to replication in other municipalities and ultimately to the creation of a national micro-watershed commission in Guatemala (ibid.).

Similarly, national and regional approaches to
incorporating disaster risk reduction into environmental management can be found in the context of forest fire management (e.g. in Jamaica
and Lebanon), coastal zone management (e.g. in
Belize, Viet Nam and Kenya), and protected areas
management (e.g. in Mali, New Zealand and Nepal)
(UNEP, 2014). The application of these tools in
practice would seem to be gaining momentum.

Ecosystem approaches to disaster risk reduction
Another practice with enormous potential which
has yet to be fully realized is that of payment for ecosystem services (UNISDR, 2009a). Though difficult
to assess in economic terms, the regulating services of ecosystems—such as soil protection and flood
management—may be their greatest economic value (UNEP, 2014). However, working examples are
still few and far between, and the practice remains
far from mainstream (UNISDR, 2011a, 2013a).

However, there are still only few examples of integrated community-level approaches that have
been scaled up with success. One exception is the
grassroots approach to water management at the
border between Guatemala and Mexico, where
local initiative has turned into national strategy
(IUCN, 2012). In the Guatemalan municipality of
Tacaná, 14 micro-watershed councils successfully engaged with the municipal authorities to
develop a coordinated alliance of government
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New approaches also blend grey and green infrastructure in a way that maximizes different ecosystem services, including the reduction of flood
risks. For example, in Napa Valley, California,
green infrastructure in the form of wetlands creation and protection as well as floodplain restoration is combined with a set of grey infrastructure
investments such as conventional rock and concrete flood protection (Figure 12.7).

Mangrove conservation and restoration is another area where considerable efforts have been
invested, though the results are still mixed. For
example, 9,050 hectares of mangroves were
planted in West Bengal, India between 1989 and
1995 with a success rate of only 1.5 per cent (Lewis, 2001). Mangroves can reduce flood impact by
protecting against storm surge, reducing wave
heights by up to 50 centimetres and reducing surface waves from wind by more than 75 per cent
(McIvor et al., 2013). However, the conditions for
successful restoration are not found everywhere.
To address these challenges, hybrid approaches using mangrove reforestation in combination
with common structural solutions have also been
developed to reduce delta and coastal vulnerability and to create socioeconomic benefits at the
same time (Winterwerp et al., 2003). For example, in north-central Java, Indonesia, mangrove
belts were widely promoted but did not stabilize
eroding coastlines and could not be restored successfully due to the morphology of the shoreline.

Instead, the coast continued to degrade at an
alarming rate (Winterwerp et al., 2014). However, a combination of permeable structures on the
one hand and engineering techniques on the other enabled enough sediment to accumulate, thus
creating sufficient elevation for the mangroves to
colonize naturally (ibid.).
While anecdotal examples of successful (and
unsuccessful) approaches to ecosystem and
environmental management abound, it is difficult to measure their global impact. However,
significant investments in restoring and protecting natural capital are being made, and they have
proved to be effective in reversing the loss of biodiversity and ecosystem decline at the local level
(OECD, 2012). For example, efforts in reforestation and natural forest regeneration, particularly in OECD countries and emerging economies,
are projected to show results from 2020 onwards,
with a significant increase in overall forest cover projected to continue up to 2050 (Figure 12.8).

Figure 12.8 Global forest area change, 2010-2050

Note: BRIICS = Brazil, Russia, India, Indonesia, China, South Africa.

(Source: OECD, 2012.)
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Figure 12.9 Estimated increase in green roof
development in North America

12.3

				
Breaching the boundaries

The pursuit of economic growth depends on an
increasing and unsustainable overconsumption
of energy, fresh water, forests and marine habitats, clean air and rich soil. The ecological footprint currently exceeds the planet’s biocapacity
by around 50 per cent, and future projections—
without a serious shift in thinking and practice—
look even worse.

There is also momentum in the adoption of local
solutions, for example in the case of green roofs.
Highlighted in previous editions of the GAR (UNISDR, 2011a and 2013a), these roofs exemplify an
approach to building design that: increases thermal performance, reducing energy consumption while providing more comfortable living and
working conditions; reduces urban heat islands,
improving air quality; provides additional green
areas in cities; and at the same time regulates
run-off during heavy rains, reducing flood risk.
The dynamism of the green roof industry is illustrated by the fact that in North America alone,
approximately 20 million square feet (1.86 million square metres) of green roofs were installed
in 2012, up from about 5 million square feet in
2005 (Figure 12.9). This is still a minute percentage of new roof area (Green Roofs for Healthy
Cities, 2014). But it does illustrate the kind of
momentum that is now taking shape in the application of innovative approaches which provide
social, economic and environmental benefits as
well as disaster risk reduction co-benefits, and
which are being driven from the bottom up by
households, communities, businesses and local
governments.

If current projections of economic growth and
consumption continue, by the year 2030 the biocapacity of the planet will have been exceeded
by around 200 per cent. In other words, two additional planets will be required to sustain consumption and absorb waste. As a meta-driver,
this poses the risk of the ultimate kata-strophe.
The planetary boundary for CO2 emissions has
been set at 350 ppm,7 but current levels are
already close to 400 ppm and rising (Figure 12.10).
Annual global CO2 emissions rose by 54 per cent
between 1990 and 2011 (IPCC, 2013). Emissions

Figure 12.10 Growth in emissions results in high levels
of CO2 in the atmosphere

(Source: UNISDR with data from NOAA.8)
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per capita vary greatly, with North America continuing to be far ahead of all other regions (IEA,
2013). Emissions per unit of GDP decreased
across all of the largest emitters,9 particularly in
China and Russia, due to increasing energy efficiency along the energy value chain, among other
improvements. However, this has not been sufficient to compensate for increasing emissions per
capita: for example, India and China respectively doubled and tripled their per capita emissions
between 1990 and 2011 (OECD and IEA, 2013).

Globally, half of the emissions budget that was
established in order to limit climate change to
2°C had already been depleted by 2011 (IPCC,
2013). If current emissions continue, this budget will be completely exhausted by 2045, consequently leading to a temperature change well
above 2°C.

Due to processes such as changes in ice sheets,
ocean warming, vegetation change occurring
over long time scales and complex feedback,
the climate will continue to be affected by these
changes for hundreds or perhaps thousands of
years even if temperatures are stabilized (ibid.).
Therefore, even if emissions were to be capped
today, climate change would continue to generate risk and create “reasons for concern” (see Box
12.3). These include climate-related extremes
such as floods, cyclones, wildfires, droughts and
heat waves, as identified with very high confidence by the IPCC (IPCC, 2014). In turn, those
extremes would alter ecosystems, the supply of
food and water, urban systems, and ultimately
human well-being. Climate-related hazards will
also continue to exacerbate existing vulnerabilities and exposures (IPCC, 2012, 2014). If emissions continue to grow unchecked, that risk can
become catastrophic.

Box 12.3 The five “reasons for concern” (RFCs) of the IPCC’s Fifth Assessment Report

Dangerous anthropogenic, i.e. human-induced, climate change will continue to drive risk. There are five “reasons for concern” that scientists and policymakers have identified as critical to human, economic and ecosystem well-being:
1. Unique and threatened systems: Climate change will affect already threatened ecosystems and cultures
with warming of 2°C. Arctic sea ice and coral reef systems that have particularly low adaptive capacities will
be in severe danger.
2. Extreme weather events: Risks from extreme events are already moderate and expected to rise with
increasing temperatures. Higher levels of warming may exacerbate risks from certain types of events, such as
heat waves.
3. Distribution of impacts: Unevenly distributed risks generally affect disadvantaged communities the most.
Climate change impacts are already known to be regionally differentiated, with high risks of unevenly distributed impacts for warming above 2°C.
4. Global aggregate impacts: The risks of global aggregate impacts encompassing both biodiversity and the
global economy are moderate with warming of 1°C to 2°C. Aggregate impacts increase with rising temperatures, leading to high risks associated with warming of 3°C or more.
5. Large-scale singular events: The risks associated with abrupt and irreversible changes in some physical
systems and ecosystems are moderate for warming between 0°C and 1°C, with Arctic ecosystems and coral
reef systems already experiencing irreversible changes. Disproportionate increases in risks are expected as
temperatures change between 1°C and 2°C, with high risks associated with 3°C or more warming due to the
potential of sea level rise from ice sheet loss.
(Source: IPCC, 2014.)
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Energy generation, and therefore consumption, also contribute to the depletion of natural
resources such as water. Global water demand
will increase dramatically even if agricultural production practices become more water-efficient
(OECD, 2012). This increase will be driven mainly by growing demand for electricity generation
and manufacturing in emerging markets such as
Brazil, China and India (Figure 12.11).
By 2050, it is estimated that 40 per cent of the
global population will be living in river basins
that experience severe water stress, particularly in Africa and Asia (Figure 12.12). Groundwater
depletion is projected to become a severe challenge for agriculture and urban water supplies,
and though water supply should improve overall,
it appears likely that more than 240 million people will not have access to drinking water by 2050
(OECD, 2012). This does not bode well for disaster
risk reduction.
Current projections show that the speed and
scale at which ecosystem decline could proceed,

not least due to sea level rise, may render existing efforts to manage disaster risk insufficient
and ineffective. For example, the global reduction of wetland areas—an estimated 50 per
cent since the beginning of the twentieth century—will lead to a severe reduction in global
and especially local capacity to absorb water
during floods and to reduce peak flows (TEEB,
2013). For coastal wetlands, i.e. wetlands in the
world’s major river deltas, a 52 per cent decline
was recorded between the 1980s and early
2000s (Coleman et al., 2008). Global estimates of
future wetland loss are not currently available,
but local and regional projections draw a bleak
picture. For example, the area south of Freeport
in Texas is projected to lose significant areas of
wetland cover due to sea level rise by 2050 (Figure 12.13).
The cost of lost wetlands due to damage from
lack of storm protection is potentially significant. In the United States, the cost of losing 1

Figure 12.11 Global water demand by 2050

Note: BRIICS = Brazil, Russia, India, Indonesia, China, South Africa. RoW = Rest of the world.

(Source: OECD, 2012.)
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Figure 12.12 Population projected to be living under severe water stress by 2050

(Source: OECD, 2012.)

Figure 12.13 Projected changes in coastal wetland cover in Texas by 2050

(Source: NOAA (http://coast.noaa.gov/digitalcoast/dataregistry/#.)

hectare of coastal wetlands has been estimated
at US$33,000 (Constanza et al., 2008).
Other biodiversity hotspots such as mangrove
forests and coral reefs are also degrading at a
rapid pace. FAO estimates that the total coastal

mangrove area worldwide declined from 188,000
km2 in 1980 to 152,000 km2 in 2005, a loss of 20
per cent over only 25 years (2007). Coral reefs
have been proved to act as buffers to storm surges but are also on the decline. For example, it is
estimated that 85 per cent of oyster reefs were
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Figure 12.14 Projections of coral reef decline

(Source: van Hooidonk et al., 2013.)

lost between 1930 and 2003 (Butchart et al.,
2010). Globally, a total of 90 per cent of reef locations are projected to experience severe bleaching by 2050 (Figure 12.14).
The destruction of planetary systems promises
the ultimate kata-strophe. Under the most stark
projections, the planet will have lost all its glaciers and have sterile oceans within just a few
hundred years. There is no doubt that there will
always be winners and losers in the shifting equations of overwhelmed planetary systems. But current assumptions regarding social and economic
development and urbanization will hold little
water. It is still unclear whether or not the plethora of local initiatives promoting green infrastructure, renewable energy, biodiversity restoration
and other areas can gain traction quickly enough
to change course. Even if it is too little, too late,
these initiatives still provide hope. Ultimately,
the key question is how to protect a planet that
provides the basis for human and social wellbeing without simply protecting a paradigm that
is currently destroying it.
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Notes
1 http://aosis.org /repor ts-fiji-latest-countr y-to-relocateclimate-refugees (accessed 11 January 2015).
2 World Bank data: http://data.worldbank.org.
3 There is some debate as to the definition of the exact values that
constitute these planetary boundaries. Moreover, researchers are
in agreement that not all boundaries apply globally, and instead
it is local conditions that will define when critical thresholds have
been reached. Moreover, there is some difficulty in interpreting
the data for policymaking, and assigning arbitrary acceptable
limits may create new risks (http://www.nature.com/nature/
journal/v461/n7263/full/461447b.html). Despite these caveats,
the debate on planetary boundaries has been a useful dooropener to a more profound debate on unsustainable current
consumption patterns. For more information on the discussion
of planetary boundaries, see http://www.nature.com/news/
specials/planetaryboundaries/index.html.
4 http://www.unccd.int/en/about-the-convention/Pages/Aboutthe-Convention.aspx (accessed 11 January 2015).
5 http://www.ramsar.org/cda/en/ramsar-documents-textsconvention-on/main/ramsar/1-31-38%5E20671_4000_0__
6 http://www.cbd.int/sp.
7 350 ppm has been identified as the limit if global warming is
not to exceed 2°C, where ppm = parts per million, i.e. the ratio of
the number of gas molecules to the total number of molecules
of dry air.
8 http://co2now.org/Current-CO2/CO2-Now/noaa-mauna-loaco2-data.html.
9 The largest emitters since 1990 are (in order of magnitude)
China, the United States of America, the Russian Federation, India
and Japan (IEA, 2013).
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Conclusion:
Making development sustainable
As the global community moves towards establishing objectives and targets under the Sustainable
Development Goals (SDGs), which for the first time will be framed for universal application, there is
an urgent need to reinterpret disaster risk reduction so that it weaves and flows through development as a set of mutually supportive approaches and practices. Without effective disaster risk
management, sustainable development will not be sustainable and the SDGs will not be achieved.
Disaster risk reduction can be achieved. Decades of experience in managing disasters and reducing climate and disaster risk have produced a wealth of knowledge and good practice which can
be applied within social and productive sectors and which make good financial sense.

13.1

				
The need for change

Accumulated disaster risk now directly challenges the capacity of many countries to make the
capital investments and social expenditure required to achieve sustainable development.
Apart from overconsumption and inequality, the
current development paradigm also generates
and accumulates disaster risk, which has impacts
in three different dimensions.
Firstly, public and private investment decisions
that fail to take hazards into account may generate risks, losses and impacts for those who made
the investments, as companies such as Toyota discovered to their cost during the 2011 Chao
Phraya River floods in Thailand.

Secondly, and as multiple examples from this
report and previous editions of the GAR have
shown, those risks, losses and impacts are often
not borne by the risk takers but are instead transferred to other social sectors or territories. This
is the case, for example, in speculative urban

developments that may increase flood risks for
households in informal settlements in other
areas of a city.
Thirdly, and as exemplified by climate change
and the destruction of biodiversity, other risks
are transferred to the commons. As a consequence, the different planetary systems on
which all people depend for survival are now at
risk, a scenario in which there are ultimately no
winners.
As such, the world is moving beyond an equilibrium state, be it in social, economic, political or
environmental terms. Models of the future are
characterized by increasing uncertainty, as outliers beyond the boundaries of what can be expected are becoming the new normal.
The worst-case implications are kata-strophe on
a global scale, as overconsumption overwhelms
the biocapacity of planetary systems, while rapidly increasing and unevenly distributed disaster
risk erodes the resilience of those most in need
of development. Accumulated disaster risk now
directly challenges the capacity of many countries to make the capital investments and social
expenditure which will be required to achieve
sustainable development.
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As a result, if the expected outcome of the HFA,
the substantial reduction in disaster losses, in lives
and in the social, economic and environmental
assets of countries and communities, is ever to be
achieved, there is a growing consensus that the
development drivers of risk, for example climate
change, the overconsumption of natural capital,
poverty and inequality will have to be addressed.
In order to do so, it is essential to manage disaster risks more effectively. However, this in turn
implies reinterpreting the way disaster risk
reduction has been approached and practised
to date. Managing risk, and not just the disasters
that arise from unmanaged risk, has to become
the new normal in development practice. Otherwise, sustainable development will not be
sustainable.

development do seem to be changing, challenging and overturning deep-rooted assumptions
about economic growth, social well-being and
risk.
Global annual CO2 emissions are now approaching 5 tons per capita. Until very recently, the
orthodox view was that increases in energy consumption have a positive and necessary impact
on social and human development (von Hauff
and Kundu, 2002). Similarly, it has generally been
assumed that continuously increasing GDP is
necessary for countries to achieve social wellbeing and human development. Both of those
assumptions are now being overturned.

As Figure 13.1 shows, the relationship between
increasing energy consumption and human
development (as measured by the Human Development Index) is non-linear. At one end of the
					curve, even slight increases in energy consumption lead to major gains in human development.
No Planet B
However, beyond a certain point the development gains from higher energy consumption
While income and energy consumption must rise
are increasingly tenuous. For example, the conin low-income countries to ensure social progsumption of CO2 in the United States of America
ress, beyond a given threshold rising income and
(approximately 20 tons per capita) is nearly four
energy consumption no longer correlate closely
times that of Switzerland, although both counwith social development. This shows that sustries have similar levels of human development.
tainable development is possible.

13.2

If the entire global population were to consume
at the per capita average of the United States
of America, the equivalent of four planets Earth
would be required in order to provide the necessary biocapacity. Unfortunately, at this point in
time there is only one planet Earth, which makes
a development paradigm based on economic
growth and which generates overconsumption
and inequality untenable.
There is now a growing consensus about the need
to move towards a low-carbon economy, which
in turn implies transformation in other areas, for
example in agriculture and urban development
(Rockström et al., 2013). Implicit values about
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This example shows that human development
and low levels of energy consumption are not
incompatible. Currently the inflection point in
the curve may be around the global average of
5 tons of CO2 per capita. This still implies emission levels which are far too high to address climate change and achieve sustainability, even
though many low-income countries will still have
to drastically increase their energy consumption
in order to achieve viable levels of development.
However, as energy efficiency increases and new
technologies come on stream, it is likely that the
inflection point will shift upward and to the left,
offering higher levels of human development for
lower levels of energy consumption.

Similar inflection points can be observed with
respect to social progress (Porter et al., 2014),
life expectancy (Jackson, 2009) and perceptions
of well-being or happiness. As with energy consumption and human development, the relationship between economic growth and social
progress changes as income rises (Figure 13.2).
At lower income levels, small increases in GDP
are associated with large increases in social
progress. However, as countries reach high levels
of income, the quick wins in social progress arising from economic development are exhausted.
For example, Costa Rica, an upper middle-income
country with a GDP per capita of US$11,165, has
achieved a level of social progress higher than
Italy (GDP per capita: US$26,310).
Both of these examples highlight that achieving
human development and social progress is not
dependent on continuous economic growth and
increasing energy consumption. In other words,
sustainable development is possible.

There is now increasing momentum to transform
development practices, many of which directly address the underlying risk drivers and contribute to reduced disaster risk. For example,
reducing energy consumption and moving to
renewable energy reduces the risk of catastrophic climate change; protecting and restoring regulatory ecosystems can reduce weather-related
hazard; and climate-smart agriculture can
enhance food security. All three previous editions of the GAR have consistently identified and
highlighted such practices with co-benefits for
disaster risk reduction. These practices range
from green roofs and ecosystem approaches to
flood management, to innovative approaches to
social protection and participatory approaches to urban development. While currently still
seeds, these incipient practices do show how
new approaches to development transformation
are addressing the underlying risk drivers and
reducing risks.

Figure 13.1 The non-linear relationship between human development and energy consumption

(Source: Costa et al., 2011.)
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Figure 13.2 The non-linear relationship between social progress and GDP

(Source: Social Progress Index 2014.1)

13.3

				
Managing internalities

Managing the risks inherent in social and economic activity, rather than mainstreaming disaster risk reduction to protect against external
threats, is very different to the current approach
to disaster risk reduction.
The use of human life years as a common currency to measure disaster loss now provides a
more complete picture of the true magnitude
and impact of disaster loss. This approach highlights that disaster risk is now as much a threat
to human development and social progress as
avoidable diseases such as tuberculosis and
malaria in low and middle-income countries.
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The SDGs are likely to feature an important health
goal with a view to reducing the global disease
burden, for example by ending epidemics of all
communicable diseases by 2030. Reducing disaster risk can now be considered equally important
if a more sustainable and equitable development
paradigm is to be achieved.

Up to now, the relationship between disaster risk
reduction, climate change and sustainable development has been addressed through the concept of mainstreaming. However, mainstreaming
disaster risk reduction into sustainable development or into climate change adaptation or, for

that matter, mainstreaming poverty reduction,
ecosystem protection or good governance are by
definition still derived from the conception that
disasters and climate change are externalities to
be reduced rather than endogenous or internal
characteristics of development.
Managing these internalities inside development
is thus a very different approach to mainstreaming disaster risk reduction to protect against
externalities. It implies that managing risks
should be a defining characteristic of sustainable
development. Managing risks—rather than disasters as indicators of unmanaged risk—now has
to become endogenous to the DNA of development instead of an exotic add-on that needs to
be mainstreamed.
Managing disaster risks requires three mutually
supportive approaches or practices:
• prospective risk management: preventing or
avoiding the accumulation of new and future risks
by making risk-sensitive development choices,
including in disaster recovery and reconstruction;
• corrective risk management: mitigating or
reducing existing risks by investing in corrective
measures, including early warning and preparedness; and
• compensatory risk management: taking measures to support the resilience of individuals and
societies in the face of residual risk that cannot be
effectively reduced.

These three approaches support all three international agendas under negotiation in 2015:
disaster risk reduction, climate change and sustainable development (Table 13.1). Furthermore,
they can facilitate the integration of these agendas through the understanding that both disaster
risk and climate change are ultimately manifestations of unsustainable development.
Prospective disaster risk management is probably most closely aligned to the notion of sustainability. However, as stressed above, this is
not just another way of saying mainstreaming.
Instead, it points to the need to develop new
parameters, principles and tools that transform
existing thought and practice from within.
Maybe most importantly, while corrective and
compensatory risk management can be interpreted within the current understanding and practice
of disaster risk management, prospective risk
management is far more disruptive of this paradigm, given that its effectiveness depends more
on political than on financial capital.
The numbers add up
Managing the different layers of disaster risk
through appropriate combinations of prospective, corrective and compensatory strategies
is essential if the global AAL of US$314 billion,
associated with earthquakes, tsunamis, tropical
cyclones and floods in the built environment, is to
be reduced and if sustainable development is to

Table 13.1 Managing disaster risks to support disaster risk reduction, address climate change and promote sustainable development

(Source: UNISDR.)
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be achieved. Investing in disaster risk reduction
is thus a precondition for developing sustainably
in a changing climate. However, it is a precondition that can be achieved and that makes good
financial sense.
If risk is not reduced, these expected future losses
will become a critical opportunity cost for development. In particular, in those countries where
disaster risk now represents a significant proportion of capital investment and social expenditure, the capacity for future development will
be seriously undermined. In such circumstances,
sustained, let alone sustainable, development
will be difficult.
It is currently estimated that US$90 trillion will
have to be invested in infrastructure (urban,
land-use and energy systems) by 2030 (Global Commission on the Economy and Climate,
2014). This amounts to an average of US$6 trillion per year over the next 15 years. Additional
investment for a transition to low-carbon infrastructure is estimated at around US$4 trillion in
total or another US$270 billion per year (ibid.). If
these investments are not made in a risk-sensitive way, the global AAL will continue to increase,
even without taking into account likely increases in hazard due to climate change and other factors. In many countries this increase in risk could
make the difference between achieving sustain
able development or not.
Benefit-cost ratios (BCRs) of disaster risk reduction can only be assessed within specific local
contexts and for specific disaster risk management strategies (Shreve and Kelman, 2014), and
as such there is no single magic number. In the
case of corrective disaster risk management, the
costs may exceed the purely economic benefits
(UNISDR, 2011a; Kunreuther and Michel-Kerjan,
2012). However, in countries with a high proportion of their current capital stock at risk and low
levels of new investment, corrective disaster risk
management becomes very important. And if the
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indirect benefits of reducing risks are factored in,
the BCR of corrective investments may be more
attractive.
Typical BCRs for prospective disaster risk management would seem to lie in a range from 3:1
to 15:1 (Shreve and Kelman, 2014) and a broadbased estimate of 4:1 has been suggested
(Mechler et al., 2014; Government of the United
Kingdom, 2012) in order to give an order of magnitude of the potential benefits of making future
investments in a risk-sensitive manner.2
If this BCR is applied to the likely new investments in infrastructure, this would imply that an
annual global investment of only US$6 billion in
disaster risk reduction over the next 15 years 3
would result in total benefits of US$360 billion in
terms of avoided losses over the whole lifetime of
the investment (for example, 50 years for infrastructure).4 This amounts to an annual reduction of new and additional AAL by more than 20
per cent. Such substantial reduction in expected
losses comes at a comparably low cost when put
in relation to current flows into climate change
mitigation or future investment requirements for
power, telecommunications and transport infrastructure (UNCTAD, 2014).
Given that the BCR ratios and discount rates
applied to specific investments will vary widely,
the above figure only indicates the likely order
of magnitude of the required investment. However, given that new infrastructure investments
gradually replace existing vulnerable infrastructure, this level of investment would not only protect new development: the global AAL would
gradually be reduced. This highlights that disaster risk reduction is not only essential to sustainable development, it is also a sound investment.

Figure 13.3 The future of disaster risk management

(Source: UNISDR.)

13.4

The future of disaster risk
management

Therefore, as the global community moves
towards establishing objectives and targets
under the Sustainable Development Goals (SDGs),
which for the first time will be framed for universal application, there is an urgent need to reinterpret disaster risk reduction so that it weaves and
flows through development as a set of mutually
supportive approaches and practices.

Rather than a programme or framework for
action, GAR15 presents a discussion on the future
of disaster risk management that takes note of
this ongoing innovation. Its purpose is to stimulate further reflection, debate and improved practice as countries begin to address the challenges
posed by the new international agreements on
disaster risk reduction, climate change and sustainable development in 2015 and beyond.

As discussed in Chapter 6, disaster risk reduction itself is rapidly evolving. New stakeholders,
including city governments, businesses and the
financial, sector are driving change. Innovations
in areas as diverse as risk governance, risk knowledge, cost-benefit analysis and accountability are challenging old assumptions and creating
new opportunities (Figure 13.3).
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13.5

Reforming governance to
manage disaster risks

While countries will continue to require a dedicated and specialized disaster management sector to prepare for and respond to disasters, managing disaster and climate risks in development
requires a new approach. It requires strengthened governance arrangements in sectors and
territories to minimize the discounting of future
risk as well as transparency and accountability
as risks are generated, transferred and retained.
The continued need for a specialized disaster
management sector
The governance arrangements required to manage disasters are not the same as those required
to manage risks. The management of disasters as
events—in particular disaster warning, preparation and response—is a specialized area of governance for which, with important caveats, many
of the institutional and legislative arrangements
developed over the last thirty years or so are
appropriate.
Therefore, countries will continue to require
a dedicated and specialized sector to manage disasters, emergencies and other incidents,
including maritime, aviation, industrial and environmental accidents. To the extent that risk levels continue to grow, there will be more rather
than less demand for specialized disaster management organizations. In other words, countries
should continue to develop their capacities for
disaster management, including the specialized
professional skills, institutional arrangements,
policies and legislation required for this purpose.
Enhanced sector and territorial governance
arrangements to manage disaster risks
In contrast, managing disaster risks makes it necessary to strengthen sector and territorial governance arrangements. Rather than specialized
arrangements for disaster risk governance, the
key question is how governance in general can be
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enhanced to minimize the discounting of future
risk as well as transparency and accountability
as risks are generated, transferred and retained
(Wilkinson et al., 2014; UNISDR, 2011a; Lassa,
2010).
This implies the need to relax and dispel the
notion that disaster risk management has to be a
sector and to shift the focus towards weaving risk
management into development. Managing disaster risks should cease to be seen as an exotic practice for which responsibility has been assigned to
a specialized sector (Gall et al., 2014c). Instead, it
should become a normal part of day-to-day development planning and decision-making across all
development sectors. The differentiation between
risk governance and development governance is a
false one and contributes to the current situation
where the costs of risk generation and accumulation are externalities that remain hidden and unaccounted for, limiting accountability at all levels.
This has several implications. Firstly, the capacity of countries to manage their disaster risks will
depend on the overall quality and strength of
governance. This implies that it is highly unlikely that countries where corruption is rife, where
there is no freedom of the press, where there is
civil or military conflict, or where there is little
respect for human rights in general will be able
to manage their disaster risks effectively (Alexander and Davis, 2012). The governance of disaster risk is never autonomous from the quality of
governance in general. Strengthening the quality of overall governance is therefore critical to
strengthening the governance of disaster risk.
Secondly, it implies that the priority given to managing disaster risk will be closely associated with
the priority given to addressing the underlying risk
drivers. The political priority accorded to reducing
poverty and inequality, protecting and restoring
biodiversity, and planning and managing sustainable urban development will largely determine the
political priority assigned to reducing disaster risk.

Thirdly, if disaster risk is driven into previously unknown orders of magnitude and into new
domains, the ability to manage known risks will
be only one pillar of effective risk management.
Instead, the general agility required to manage risks as they emerge by anticipating, adapting and continuously transforming may be more
important—particularly where it builds general as
opposed to specific resilience (Pelling, 2014; Cavallo and Ireland, 2014; Ray-Bennet et al., 2014). This
implies that managing disaster risks should be
seen as part of a broader approach to managing
risks of all kinds.
The concept of social progress is useful as it
incorporates many of the characteristics that

will be required to manage risks effectively: basic
human needs, foundations of well-being, and
opportunity. 5
As such, countries that score highly on the Social
Progress Index are likely to have greater capacity to manage and reduce their disaster risks. This
is important because it implies that sound disaster risk management is not only a prerogative of
high-income countries, but rather of all countries
that have achieved a certain level of social progress. For example, while Mauritius and Iraq exhibit very similar levels of disaster risk, Mauritius has
attained a far higher level of social progress and
is therefore better positioned to manage its risks
(Figure 13.4).

Figure 13.4 Social progress and average annual loss

(Source: UNISDR with data from Global Risk Assessment and the Social Progress Index.)
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Change is in the air
Many of the required governance reforms have
already been described in detail in previous editions of the GAR (UNISDR, 2009a, 2011a, 2013a).
Managing disaster risks requires strong local
governance and the willingness and capacity of
local authorities to work in partnership with lowincome households and communities and civil
society. Strong political authority at the national
level is required to ensure that policies, strategies
and legislation are implemented across sectors
and in regional and local governments. It is likewise necessary to fully engage the private sector
at the national, city and local levels.

The management of disaster risks needs to be
part of a broader approach to risk management
that also looks at biological, technological, financial and other risks. In addition, robust social
accountability can be strengthened through
public information and transparency. Greater synergy needs to be generated between the
management of disaster risk and that of climate
change, and between those two areas and sustainable development.
These general principles will need to be interpreted in the light of constitutional, political
and administrative arrangements in each country. While models may exist for disaster management, no single model can exist for disaster risk
reduction. The specific configuration of regulation and incentives and of central policies and
local implementation will vary immensely from
country to country (Gall et al., 2014c). Success will
depend on the adoption of appropriate policies,
strategies, norms and standards in each sector
and at each level of territorial government.
The question of where the locus of responsibility for disaster risk reduction should reside within
government remains unresolved (UNISDR, 2011a,
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2013a; Wilkinson et al., 2014; UNDP, 2014a). This is
partly due to the “no size fits all” issue common
to all governance questions and partly due to the
limited understanding of how distance and power-sharing dynamics between different tiers of
government and co-responsibility mechanisms
across departments play out in specific contexts.
Some countries are already taking steps to manage disaster risks within a broader governance
framework. Finance and planning ministries in a
number of countries, including Costa Rica, Panama and Peru, are working to integrate disaster
risk management into public investment planning and evaluation. In Mexico, the sophisticated risk financing arrangements put in place for
disaster risk management are part of a broader
strategy to strengthen financial resilience in the
public sector. In Peru, a new institutional framework has been put in place to manage disaster
risks, while new legislation in Colombia strengthens accountability not just for disasters but also
for disaster risk generation. Another recent innovation has been the introduction of chief risk
officers at both the city and national levels as a
mechanism to ensure coherence in risk management efforts.6
How effective these emerging governance
arrangements turn out to be will only be seen
with time. However, they do highlight that
reforming disaster risk reduction is not merely a
theoretical construct. Driven by their own experiences, countries are already experimenting with
new forms of risk governance.

13.6

From risk information to
risk knowledge

Risk awareness and knowledge must be expanded and enhanced. To this end, the social production of risk information has to be transformed
and the provision of information has to be
turned into a social process of producing risk
knowledge.
Transforming the social production of risk
information
A first step towards the enhanced management
of disaster risk is through greater risk awareness
and knowledge. The social production of risk
information itself needs to be transformed, with
a shift in focus from the production of risk information per se towards information that is understandable and actionable for different kinds of
users: in other words, risk knowledge (CDKN,
2014; GFDRR, 2014a). Risk information needs to
be embedded as risk knowledge in all development decision-making processes. For example,
while finance ministers require numbers that
depict risks to the national economy, development sectors or global businesses will require
information on the risks to specific portfolios
of assets, while land-use planners will require
geographic information on hazard levels. This
implies the need to move from the kind of global
risk information presented in this report towards
far more granular information relevant to specific users, sectors and territories.
This transition will require change in the way risk
data and information are currently produced and
transformed. On the one hand, it will require governments to invest in the collection, management
and dissemination of risk information, including
disaster loss and impact statistics, hazard models, exposure databases and vulnerability information. At the same time, governments need to
put standards and mechanisms in place to ensure
openness and transparency so that users not
only have access to the information they need

but are aware of its underlying assumptions and
limitations.
A change of perspective in the production of risk
information is also required, from measuring risk
as an objective externality that can be reduced
towards a deeper understanding, identification
and estimation of the causes and consequences
of risk generation and accumulation in a way that
reveals risk as both an opportunity and a threat.
Sensitivity to extensive risk
An increasing sensitivity to extensive risk is crucial
to strengthening overall risk awareness. Because
of its pervasiveness in time and space, extensive
risk relates directly to the day-to-day concerns of
households, communities, small businesses and
local governments and can therefore stimulate
and leverage social demand for disaster risk management. Extensive disasters provide real-time
and locally specific indicators of how risk is generated inside poverty in everyday life. As a result,
disasters of this sort provide a window to understand risk in the here and now, rather than in an
abstract future.
At the same time, precisely because it is the risk
layer that most internalizes social, economic
and environmental vulnerability, extensive risk
is the most susceptible to effective management
through an appropriate combination of prospective, corrective and compensatory measures.
Understanding how extensive risk is generated
from conditions of everyday concerns, including fragile employment markets and livelihood
options as well as limited access to health care
and education, not only reaffirms and demonstrates how risks are socially constructed but can
also facilitate practical action to reduce them. A
focus on extensive risk and local development
may hold the key to incremental and sustainable
changes in development practices in a way that
weaves the management of disaster risks into
the creation of social and economic opportunity.
Visualizing patterns and trends in extensive risk
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is empowering precisely because most extensive
risks are “manageable” and can be addressed
through relevant and effective public policies
and private action.
Awareness of extensive risk does not in itself lead
to transformation. Citizens, households, small
businesses and local governments often accept
and retain high levels of disaster risk because
of highly constrained access to the assets and
resources required to reduce those risks. However, a message that centres on aspects of prosperity, choice and quality of life rather than on
notions of avoided deaths, vulnerability reduction and cost savings may be able to link substantive individual desires and social needs to
the management of risk, even in contexts where
development choices are highly constrained.
Risk knowledge and changing values
This perspective also has implications for current efforts to boost public awareness, education and risk information, which tend to reflect
and reinforce the orthodox conception of disasters as external threats to development. Rather than revealing opportunities or empowering
actions to change development practices, these
efforts actually dissimulate the drivers that generate and accumulate risk in the first place. Shifting the emphasis from awareness of disasters as
external events towards the process of risk generation and accumulation in development is
therefore critical.
The importance of incorporating this approach
into formal and informal education and into public awareness campaigns with a particular focus
on children and young people as well as taking advantage of social media and new technologies for visualization cannot be overstated. As
awareness gradually shifts from disaster losses
and impacts to the underlying drivers of risk, a
vision of a different way of practising development could gradually emerge, as could effective
ways and means of addressing the risk drivers.
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13.7
			

Assessing the costs and
benefits of managing 		
disaster risks

Understanding the costs and benefits of managing disasters will become a key tool for future
success. This means understanding and measuring the trade-offs implicit in decisions; their benefits in terms of reduced poverty and inequality,
environmental sustainability, economic development and social progress; and who retains the
risks, who bears the costs and who reaps the
benefits.
Encoding disaster risk metrics into public and
private investment
Disaster risk management always weighs risk
against opportunity and future threats against
current needs. A second way in which the management of disaster risks can be enhanced is by
ensuring that the associated costs and benefits
are fully encoded into public and private investment at all levels, into the financial system and
into the design of risk-sharing and social protection mechanisms.
All development decisions, whether they are
related to capital investment, social expenditure
or environmental protection, have the potential
to either reduce or increase risks. Risk metrics are
critical to inform such decisions and to identify
the costs, benefits and trade-offs implicit in each
decision.
If demand were led by governments, businesses and a financial sector concerned with sustainability and competitiveness, risk metrics could
then cease to be an exotic commodity generated
inside a self-contained risk assessment community. These metrics could become integrated as
a normal part of government, business planning
and decision-making processes.
Accessible and transparent probabilistic risk estimates are critical for assessing the costs and

benefits of public and private investments in
development. In the case of countries and national governments, reliable and resilient critical infrastructure then becomes an integral component of
strategies to enhance competitiveness and sustainability and to attract investment (UNISDR,
2011a). In business, reliable and resilient supply
chains are also critical to competitiveness, sustainability and reputation (UNISDR, 2013a).
At present, the application of cost-benefit analysis in disaster risk management is usually limited
to considering the avoided replacement costs of
damaged buildings or infrastructure versus the
additional costs of reducing risks. This analysis
needs to be expanded to highlight the trade-offs
implicit in each decision, including the downstream benefits and avoided costs in terms of
reduced poverty and inequality, environmental
sustainability, economic development and social
progress as well as a clear identification of who
retains the risks, who bears the costs and who
reaps the benefits.
This approach will not only provide a much more
compelling case for disaster risk reduction but
also help to clarify questions of accountability, namely who exploits and benefits from the
opportunities represented by risk, who suffers
the consequences if risks are not managed, and
who bears the costs. Currently ongoing work to
measure the costs and benefits of ecosystem services (TEEB, 2013) may provide guidance for the
development of new risk metrics that can enable
disaster risk reduction to play such a transformational role.
Adequate risk metrics produced in this way could
enable both public-sector and business investment decisions to take a layered approach to
managing risk.
Fundamentally, this involves determining the
optimum balance in terms of how much to invest
in prospective, corrective and compensatory

disaster risk management strategies (UNISDR, 2011a). Normally it is more cost-effective to
reduce than to retain the more extensive layers
of risk and to use compensatory mechanisms to
address those risks which cannot be reduced in
a cost-effective manner. Similarly, it is generally
more cost-effective to avoid the creation of new
risk than to reduce existing risk.
If the definition of costs and benefits is expanded to include not only those applicable to business and to government but a shared value
approach that includes the value of wider societal and environmental costs and benefits, then
risk layering can dramatically change the character and impact of public and private investment
decisions.
Encoding disaster risks into the financial
system
Disaster risk metrics can and should also be fully encoded into the financial system. New initiatives such as the 1-in-100 Initiative7 have already
begun to point in that direction, recommending
that disaster risk metrics should be available to
institutional investors, including pension and
sovereign wealth funds. These metrics should
be used to measure not only the potential risks
inherent in portfolios of assets, which can represent a risk to those investing in these instruments, but also the broader risks posed by the
investments.
For example, if a given investment portfolio is
excessively concentrated in urban development
in highly hazard-exposed locations, then it poses risks to investors themselves that need to be
made explicit (e.g. by measuring the AAL as a percentage of the exposed portfolio). At the same
time, the risks posed by these investments to
the regional economies and urban centres where
they are made also need to be stated explicitly.
Risk metrics can also make it possible to identify the risk financing gaps that governments
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may face when confronted with large disasters.
As highlighted in Chapter 5, many governments
lack the financial resilience to absorb the impact
and recover from a 1-in-100-year loss. Similarly,
disaster risks need to be considered in a broader
view of the risks associated with lending to governments, businesses or households in hazardexposed countries. This encoding of disaster risk
into financial decision-making should be regarded as a basic principle of sound risk management.

If the broader benefits of strengthened resilience
and rapid recovery could be calculated, then it is
likely that the benefit-cost ratio of investments in
social protection and accessible insurance cover would become more attractive. Currently, the
fact that disaster impacts such as deteriorating
health and nutrition or lost educational opportunities are not considered part of the opportunity cost arising from a lack of social protection is
an obstacle to increasing coverage substantially.

Disaster risk metrics also need to be considered in the formulation of credit and debt ratings, in indices that measure the attractiveness
of sectors and countries for investment, and in
performance forecasts for both businesses and
countries. Disaster risks should also be disclosed
by way of statutory reporting on the part of businesses, financial institutions and governments.
Encoding risk metrics into these broader investment metrics is critical to changing investor
behaviour and increasing awareness of disaster
risks in a broader risk perspective.

Extensive risk and social demand
Everyday risk and extensive disaster risk are not
externalities to poverty reduction; they are central characteristics of poverty. National and international poverty reduction, access to education
and improvements in health cannot be achieved
if the accelerating loss of schools, health facilities, housing and local infrastructure through
extensive disasters continues to be ignored and
discounted.

Expanding offers of risk financing and social
protection
At the same time, this broader approach to calculating the costs and benefits of risk management may also provide a better rationale for the
expansion of risk financing and social protection
measures to low-income households, small businesses and weak local governments.
Many innovative mechanisms for insurance and
social protection have been piloted. However, unless the parameters for calculating their
costs and benefits change, it is unlikely that there
will be a significant shift in the current situation
where the insurance and reinsurance sector is
overcapitalized while a vast majority of households and businesses in low and middle-income
countries have no access to insurance or other
forms of risk financing.
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Social demand for clean water, waste disposal,
security, employment, adequate housing, transport and access, education and health does not
need to be promoted because it already exists in
forms that reflect the specificity of local contexts.
In contexts with high levels of (mainly) extensive
risk, this social demand often includes protection
from loss and damage. As such, the satisfaction
of basic needs and the creation of opportunities
for local social and economic development can
become a vehicle and an opportunity to address
disaster risks at their source.

If awareness extends from extensive risk to the
underlying risk drivers, then the link to transforming local development becomes explicit and
obvious. The conservation of a local watershed
may improve the quality and availability of drinking water and reduce flood risk. Developing systems to collect and recycle household waste may

improve the quality of the environment, generate employment and income, and reduce the
risk of flooding due to garbage-choked drainage channels. Regenerating mangroves may also
help regenerate fish stocks, enhance local fishing activities and protect coasts from erosion and
storm surges. Providing well-sited land for new
housing may reduce the cost of providing infrastructure and services as well as reducing disaster
risk. Terracing hillsides may increase agricultural
production and reduce landslide hazard.
This approach is very powerful because it leverages the underlying risk drivers themselves as
instruments of sustainability. The energy present
in floods, landslides and other local disasters can
be transformed and used constructively as energy for sustainable development.

13.8

Strengthening accountability
for risk management

As societies become more sensitive to the causes
and consequences of disaster risk, responsibility
for disaster losses and impacts can be subjected
to social discourse and negotiation. Standards
and transparent monitoring frameworks for risk
accumulation and reduction can play an important role in this context.
Accountability for risk generation
It will only be possible to encode the full costs and
benefits of disaster risk management into investment decisions, the financial sector, risk financing, social protection and local development if
those responsible can be held to account for their
decisions. If societies become more sensitive to
both the causes and consequences of disaster
risk, responsibility for the subsequent losses and
impacts will become a societal issue that can be
subjected to social discourse and negotiation. This
can lead to strengthened accountability not only
for realized disaster loss and impacts, but also for
the generation and accumulation of future risks.

Accountability mechanisms of any kind depend
on agreement regarding who should be accountable for what. Currently, the fact that disasters
are still seen as exogenous shocks rather than
unresolved development problems means that
losses and impacts are attributed to the physical
hazards or forces of nature rather than those who
generate and accumulate risks. At the same time,
accountability is rarely a straightforward issue.
Responsibilities for risk generation may be complex or diffuse, involving actions by both public
and private stakeholders over a number of years
and including non-decisions and non-actions.
Due diligence
At the core of the issue of accountability is
the question “Accountable for what?” Should
accountability for disaster risks and losses be
measured according to what was known and acted on, or should the corresponding responsibilities rather be judged on the basis of what could
and should have been known? The latter is an
understanding of accountability based on the
principle of due diligence, and it has important
implications for the use of risk metrics in public
and private investment planning.
If the due diligence principle is applied, risk metrics not only become a tool for evaluating the
costs and benefits of managing disaster risks, but
can also serve as a form of indemnity in the case
of disasters. This principle may have the potential to support a new framework for the rights of
citizens and businesses with respect to disaster
loss and risk.
However, it is necessary to ensure better access
to the risk information used by those who make
investment decisions, as this information can
enable others, including citizens and local
authorities, to make sense of the decisions taken. 8 Currently, severe asymmetries in the generation and availability of risk information are
associated with a lack of accountability at all levels. However, social media as well as other new
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and disruptive technologies and communication
tools have the potential to break down barriers
and drive social demand for accountability in risk
generation and accumulation.
Globally, due diligence is a sensitive topic because
it touches on issues of national sovereignty. The
problem of ownership of accountability mechanisms for disaster risk at the global scale has
not been tackled to date. Implicitly, each state
is responsible for the security of its citizens, but
responsibility for the creation of risks that affect
other countries (e.g. through climate change or
risk-generating investments) is not spelled out.
Accountability and social demand
Social demand and accountability go hand in
hand: without bottom-up demand, even high levels of political support for disaster risk reduction will fail to create the type of accountability
mechanisms required to effectively address factors such as corruption and the preference for
short-term profit over long-term sustainability.
However, experience shows that social demand
is unlikely to be a response to national policies,
laws or new administrative mechanisms, but
rather to experience with disasters themselves.
As social media continues to develop rapidly, it
becomes more difficult to hide or dissimulate the
causality of risk generation and accumulation.
Social demand for accountability can become
a critical transformer, as it in itself represents a
key reputational risk for politicians and business
leaders alike. Online petition platforms such as
Avaaz.org now regularly “name and shame” governments, companies and business leaders.9 For
example, when a garment factory in Bangladesh
collapsed in April 2013, burying numerous underpaid workers under the rubble, public outrage
spread rapidly via websites, blog posts and online
communities. Within days, a number of high-profile online campaigns had been launched against
popular clothing brands, and within a matter of
weeks those campaigns succeeded in getting
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more than 75 large companies to sign the Accord
on Fire and Building Safety in Bangladesh in support of an enforceable worker safety plan.10
Normative frameworks for accountability
To date, the normative frameworks that could
provide the basis for accountability mechanisms
are mostly limited to disaster management
(IFRC and UNDP, 2014). Developing accountability mechanisms for risk generation is more challenging, especially with regard to setting targets
and determining roles and responsibility. However, this approach has begun to emerge in recent
laws, such as those passed in Colombia (Government of Colombia, 2012) and in India (IFRC and
UNDP, 2014). For example, a public interest lawsuit was filed with the Supreme Court of India
in 2013 against the governments of six states,
claiming that the national Disaster Management
Act of 2005 had not been implemented properly
(ibid.). More recently, and as highlighted in Chapter 6, local authorities in France have been indicted for permitting the urbanization of flood-prone
areas.
The different powers within a state will have different roles to play: while the executive branch
may have the ability to set goals and targets,
several countries are currently experimenting
with oversight bodies in the form of parliamentary committees, entire parliaments or ombudsmen. However, the strengthening or adoption
of accountability mechanisms ultimately needs
to be appropriate to different local and national
contexts. These mechanisms may include actions
by national control or audit offices to ensure that
disaster risk management policies are being
applied by sectors or local governments; actions
by the judicial branch of government to investigate cases of negligent or malicious risk generation; assessments by the legislative branch of
government, for example through parliamentary committees, regarding the implementation
of disaster risk management policies and strategies; and potentially new functions such as a risk

ombudsman to assist in resolving conflicts.
Voluntary standards
Voluntary standards have the potential to
become a transformational force in strengthening accountability. They can help raise awareness
and engagement in risk management by offering
simple and agreed metrics put forward in a language and formats familiar to businesses, local
governments and communities (UNECE, 2014).
The consistency and interoperability of risk and
loss information are particularly critical to adopting and applying disaster risk metrics, but they
require voluntary standards to achieve those
ends.
Currently risk management standards use tools,
indicators and language that can enable diverse
stakeholders to pool expertise and resources and
effectively ground both business strategies and
policy-making objectives. But promoting and
widening the reach of the transformative energy of voluntary standards requires investment
by both governments and the private sector
(UNECE, 2014), for example in the quality infrastructure required to monitor and provide credible evidence of compliance as well as quality,
reliability and dependability.
These investments will allow a meaningful comparison across geographies and time frames on
the basis of agreed and clear metrics. Even without a formal certification process, their successful implementation can generate not just a sense
of shared responsibility but also real shared value
(UNECE, 2014). In this way, national and international standards can contribute to transforming
concrete practice in communities, businesses
and governments, as well as promoting a change
in the culture of accountability from a businesssavvy one of cutting costs by circumventing regulation to one where compliance with voluntary
standards is seen as an investment with a potentially high rate of return.

In order to harness the power of voluntary standards, governments can play a crucial role in promoting and widening their reach by making them
available to and encouraging their application
in small and medium enterprises, universities
and vocational institutions, and by convening
the standardization community for disaster riskrelated consultations and decision-making processes (UNECE, 2014). The infrastructure that
would be required to successfully support the
spread and further development of standards
requires investment in skilled professionals who
can audit infrastructure and industrial plants
on the basis of cross-sector and sector-specific
standards.
Setting targets and monitoring progress
Accountability also depends on some form of
monitoring, evaluation and reporting as well as
benchmarking and target-setting. Another critical means of transformation, therefore, would be
to strengthen the monitoring of progress in a way
that increases transparency and accountability.
There are a number of ways in which this could
happen.
The first is to set global and national targets for
the reduction of disaster risks, together with
understandable and measurable indicators. As
disaster losses are only indicators of development failures, monitoring trends in those losses
can be a powerful tool for measuring the transformation of development. Measuring whether
disaster losses and impacts are trending up or
down can provide insight not only into the progress of disaster risk reduction, but also into the
implementation of the Sustainable Development
Goals (SDGs) and the United Nations Framework
Convention on Climate Change (UNFCCC).
Secondly, in order to capture the full scope of
progress, it is necessary to monitor risk management outputs not just across the disaster
risk reduction sector but across all development
sectors with respect to whether the different
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underlying risk drivers are being addressed or
not.
In order to ensure that monitoring supports
national planning and decision-making, the indicators themselves need to be appropriate, tied to
specific public policies and assigned clear ownership among different ministries or departments. Ideally, key performance indicators for
key management and government positions
should include risk management deliverables,
which would promote a better understanding
of the risk-related consequences of everyday
decision-making.
Monitoring must explicitly embrace actions at
the local government level, where most disaster
risk management implementation actually takes
place, and it needs to be flexible enough to adapt
to national planning cycles and maximize the use
of nationally generated data as well as locally relevant information from communities at risk.
Finally, the monitoring process needs to be tied to
an explicit accountability mechanism, be it a parliamentary review or a national audit body. Otherwise it would have no incisive power and may
serve to legitimize symbolic actions to manage
and reduce disaster risks rather than becoming
a critical mechanism to transform development
and address the underlying risk drivers.

not seem to have been sufficient to change the
way risk is valued and priced, the threat of a collapse of the planet’s systems, particularly through
climate change, does now seem to be catalysing a
growing social demand for approaching development in a different way.
There is evidence of increasing momentum to
transform development practices from the private sector, citizens and cities in some sectors,
such as renewable energy, water and waste management, natural resource management, green
building and infrastructure, and sustainable agriculture. This is being driven by a combination
of citizens’ concern for the planet, particularly
among the young, the opportunity for businesses to improve their competitiveness and value
proposition by reducing their energy consumption and other costs, and the rapid roll-out of
new technologies in these areas, which in turn is
spurring the emergence of dynamic new business
sectors.
Importantly, this kind of transformation is no longer restricted to Europe or North America. For
example, China, India and other rapidly growing
economies are now taking the lead in both the
development and adoption of the technologies
required to transform the energy economy.

While citizens, communities or businesses may
stimulate new development practices, change
ultimately needs to be encoded in law and regu					lation: a complex process mediated by a range of
politically and socially contentious issues, such
A different future?
as land rights or corruption.
If managing disaster risks can enable societies to
However, at least these new development praclearn from the past in order to change the future,
tices may now be starting to receive political and
it may hold the key to sustainable development.
financial support from governments, businesses
and the financial sector at the global level. The
Currently, surveys indicate waning confidence in
UN Climate Summit held in New York in Septemthe political classes and business leaders, as the
ber 2014 highlighted a long series of pledges and
benefits of economic growth are becoming more
11
commitments (Box 13.2) which, if fulfilled, may
concentrated and less evenly distributed. While
catalyse further change.
direct disaster losses of up to US$300 billion do
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Box 13.2 Principal commitments from the UN Climate Summit

In September 2014, 120 Heads of State and thousands of representatives from the private sector, academia, multilateral development organizations and NGOs convened in New York and
made a number of high-visibility statements and commitments in support of climate change
mitigation and adaptation.
For example, the investment and asset management community made commitments to increase climate-smart
investment to US$500 billion by 2020 and to report on progress in the context of the post-2015 framework for
disaster risk reduction, while the finance industry committed to integrating disaster and climate risk into financial regulation beyond insurance and across public and private accounting through 1-in-100-year stress tests.
These commitments were made jointly and were fully endorsed by groups of governments, development
banks, insurers, investors, regulators and relevant science institutions. The ambition of these pledges is significant because a number of them address critical nodes in the global financial and economic system that
have the potential to become game changers.
(Source: United Nations.12 )

What is less clear is how much of this change will
really address inequality, which, as discussed
in Part III, permeates the underlying drivers of
disaster risk. For example, globally it will be politically challenging to agree on equitable and sustainable levels of consumption. However, without
such a consensus the risks of worsening inequality, disasters and conflict can only increase (Rockström et al., 2013).
Does this mean that sustainable development is
unlikely to be achieved or even prove useful as
a concept? Not necessarily. It may depend on a
number of factors, including scale.
Risk is an integral part of human action and
development, and it represents a potential threat
as well as an opportunity. The social processes
involved in its construction are directly related to
past and existing development paradigms. Collective and individual perceptions and reactions
to hazard and risk contexts as well as the values
attached to disaster risk are constructed in these
paradigms. To a large extent, values also determine the direction of future pathways that countries and societies take. These values and the
associated assumptions shift constantly, sometimes overtly and abruptly, but mostly slowly,

usually remaining implicit rather than explicit
and immediately visible.

At the global scale, change can be accelerated by
massive shocks to the system that ripple across
a significant number of countries and interest groups. The 2008 financial crisis and its fallout in the years since may be such a shock, even
though some of the longer-term effects are yet to
be seen. At the local scale, change may be more
incremental but ultimately meaningful (Pelling,
2014).
From that perspective, disasters themselves are
powerful agents of change given that they liberate huge quantities of accumulated risk and energy. They have extraordinary power to reveal the
multiple dimensions of past development malpractice and the underlying drivers of risk as well
as potential levels of future loss and damage.
The existential importance of disasters, therefore, may be their ability to help people learn
from the past to change the future. They can point
to transformational principles to be incorporated
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in development practice that will include not just
quantitative values, but qualitative indicators of
fundamental changes in ethics, morality, equity, efficiency, participation and accountability.
From that perspective, disaster risk reduction
has the potential to become a truly transformational force.
The reduction of poverty, the improvement of
health and education for all, the achievement
of sustainable and equitable economic growth
and the protection of the health of the planet now depend on the management of disaster
risks in the day-to-day development decisions
of governments, companies, investors, civil society organizations, households and individuals.
Strengthened disaster risk reduction, therefore,
is essential to make development sustainable.

Notes
1 http://www.socialprogressimperative.org/data/spi.
2 For more information on the limitations of CBA and BCRs as
well as an analysis of recent studies, see Shreve and Kelman, 2014;
Mechler et al., 2014.
3 There is little information available on how to reasonably estimate the costs of disaster risk reduction activities that span
structural and non-structural approaches and include direct and
indirect costs as well as those arising from integrating risk considerations in development practice (Vorhies, 2012). However, based
on similar estimates for climate change adaptation (IPCC, 2014;
IBRD and World Bank, 2011), this estimate can be considered to
be conservative.
4 If the discount rate were changed to 10 per cent, total savings
by 2030 would still be US$2.4 trillion. While it is common to use a
discount rate of 3-5 per cent when assessing the BCRs of social
development investments (see http://cbkb.org/toolkit/discounting/), the majority of CBAs for disaster risk reduction projects use
a single discount rate of 10-12 per cent or a range of rates between
0 and 10 or 0 and 20 per cent (Shreve and Kelman, 2014).
5 http://www.socialprogressimperative.org/data/spi.
6 http://www.emergencymgmt.com/disaster/Chief-ResilienceOfficers.html (accessed 11 January 2015).
7 http://www.un.org /climatechange/summit/wp-content/
uploads/sites/2/2014/09/RESILIENCE-1-in-100-initiative.pdf
(accessed 11 January 2015).
8 Chris Lavell, commentary during UNISDR-UNDP-FLACSO meeting in San José, GAR15 meeting series on the Future of Disaster
Risk Management, March 2014.
9 www.avaaz.org.
10 http://bangladeshaccord.org.
11 For example, see the results of recent surveys such as the
Edelman Trust Barometer 2014, which states that “Overall, trust
in leadership has plateaued. […] CEOs and government leaders
remain at the bottom of the list for both Informed and General
Publics, with extremely low trust levels on key metrics” (http://
w w w.edelman.com/insight s/intellec tual-proper t y/2014 edelman-trust-barometer).
12 http://www.un.org/climatechange/summit.
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Glossary
GAR15 uses a set of terms and definitions that
build on those included in the previous three
GAR.
Disaster risk is considered to be a function of
hazard, exposure and vulnerability. Disaster risk
is normally expressed as the probability of loss of
life, injury or destroyed or damaged capital stock
in a given period of time. Generic definitions of
these and other terms are available in the UNISDR Glossary.i The way these terms are used in
GAR15 is explained below.
GAR15 uses the term physical (rather than natural) hazard to refer to hazardous phenomena such
as floods, storms, droughts and earthquakes.
Processes such as urbanization, environmental
degradation and climate change shape and configure hazards; therefore, it is becoming increasingly difficult to disentangle their natural and
human attributes. Exposure is used to refer to
the location of people, production, infrastructure, housing and other tangible human assets in
hazard-prone areas. Vulnerability is used to refer
to the susceptibility of these assets to suffer damage and loss due to socially constructed factors
that result in unsafe and insecure conditions in
the built and human environments. Resilience is
used to refer to the capacity of systems (ranging
from national, local or household economies to
businesses and their supply chains) to anticipate,
absorb or buffer losses, and to recover.
Extensive risk is used to describe the risk of
low-severity, high-frequency disasters, mainly
but not exclusively associated with highly localized hazards. Intensive risk is used to describe
the risk of high-severity, mid to low-frequency disasters, mainly associated with major hazards. Emerging risk is used to describe the risk
cclxviii
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of extremely low-probability disasters associated with new patterns of hazard and vulnerability.
Geomagnetic storms, for example, have always
occurred, but the associated risks are now magnified by the growing dependence of modern
societies on vulnerable energy and telecommunications networks. Underlying risk drivers are
processes such as badly planned and managed
urban and regional development, environmental
degradation, poverty, climate change and weak
governance, which directly shape risk patterns
and trends. Risk inequality is used to describe
the uneven social, economic and territorial distribution of disaster risk.
Direct disaster losses refer to damage to human
lives, buildings, infrastructure and natural
resources. Economic direct losses are calculated using proxies for replacement costs. Indirect
disaster losses are declines in output or revenue,
as a consequence of direct losses or owing to
impacts on a supply chain. Wider impacts include
longer-terms social and economic effects, for
example in education, health, productivity or in
the macro economy.
The Global Risk Assessment uses a probabilistic approach. Probability is defined as the likelihood of a loss occurring compared to all the
possible losses that might occur. The exceedance
probability is the likelihood of a loss of a given
magnitude occurring or being exceeded within
a defined time span. Frequency is the expected
number of times that a particular loss occurs in a
defined time span. Return period is the average
frequency with which a particular loss is expected to occur. It is usually expressed in years, such
as 1 in X number of years. This does not mean that
a loss will occur once every X numbers of years,
but rather that it will occur once on average every

X number of years. It is another way of expressing the exceedance probability: a 1 in 200 years
loss has a chance of 0.5 percent to occur or be
exceeded every year. Annual average loss (AAL)
is the estimated average loss annualised over a
long time period considering the full range of loss
scenarios relating to different return periods. The
probable maximum loss (PML) is the maximum
loss that could be expected for a given return
period, for example of 250 years.
Capital stock as referred to in GAR15, and in particular in its risk assessments, is the total value
of commercial and residential buildings, schools
and hospitals in each country. This excludes infrastructure such as roads, telecommunications and
water supply. Capital investment is measured as
the total investment by the private and public
sectors in a given year, using the metric of gross
fixed capital formation (GFCF). Social expenditure relates to government spending on education, health and social protection. In GAR15,
relative disaster risk is estimated by comparing
the AAL or PML with capital stock, capital investment, social expenditure or other economic metrics, such as savings or reserves.
Bio-capacity stands for biological capacity both
to produce useful biological materials as well
as to absorb waste, such as carbon dioxide. It is
related to the concept of ecological footprint,
which is calculated by considering all of the biological materials consumed and all of the carbon dioxide emissions generated by a person in
a given year. Together the two concepts provide
a common basis on which to compare the biological capability of the environment with the
demand placed by human populations on this
capacity. Planetary boundaries refer to the limits to critical planetary systems which if crossed
could lead to dangerous or irreversible change in
the Earth system.
Disaster risk reduction (DRR) describes the policy objective of anticipating future disaster risk,

reducing existing exposure, vulnerability or hazard, and strengthening resilience. Disaster risk
management (DRM) describes the actions that
aim to achieve this objective including prospective risk management, such as better planning, designed to avoid the construction of new
risks; corrective risk management, designed
to address pre-existing risks; and compensatory risk management, such as insurance that
shares and spreads risks. Disaster (or emergency) management is used to refer to the cluster
of measures, including preparedness and contingency planning, business continuity planning,
early warning, response and immediate recovery
to deal with disasters once they are imminent or
have occurred.
Governance refers to the different ways in which
governments, the private sector and in general
all individuals and institutions in a society organize themselves to manage their common affairs.
Within this broader governance concept, disaster
risk governance refers to the specific arrangements that societies put in place to manage their
disaster risk.

Earthquake
Tropical cyclone
Tsunami
Flood
Volcano
Drought
Rain
Capital investment
Capital stock
Social expenditure

i See UNISDR, 2009. Terminology on Disaster Risk Reduction.
Geneva, Switzerland: UNISDR.
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Acronyms
AAL

Average Annual Loss

BCR

Benefit-Cost Ratio

CBA

Cost-Benefit Analysis

CBDRM

Community-Based Disaster Risk Management

CBDRR

Community-Based Disaster Risk Reduction

CCA

Climate Change Adaptation

CEPAL

Economic Commission for Latin America and the Caribbean

CO2

Carbon Dioxide

DALY

Disability Adjusted Life Year

DRM

Disaster Risk Management

DRR

Disaster Risk Reduction

EIA

Environmental Impact Assessment

ENSO

El Niño Southern Oscillation

FAO

United Nations Food and Agriculture Organisation

FDI

Foreign Direct Investment

GAR

Global Assessment Report

GAR09

2009 Global Assessment Report

GAR11

2011 Global Assessment Report

GAR13

2013 Global Assessment Report

GAR15

2015 Global Assessment Report

GDP

Gross Domestic Product

GFCF

Gross Fixed Capital Formation

GFDRR

Global Facility for Disaster Risk Reduction

GfT

GAR for Tangible Earth

GIS

Geographic Information System

GNI

Gross National Income

HDI

Human Development Index

HFA

Hyogo Framework for Action

IDNDR

International Decade for Natural Disaster Reduction

IFRC

International Federation of Red Cross and Red Crescent Societies

ILO

International Labour Organisation

IMF

International Monetary Fund

IOM

International Organisation for Migration

IPCC

Intergovernmental Panel on Climate Change
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Acronym

IRDR

Integrated Research on Disaster Reduction

IRP

International Recovery Platform

ISDR

International Strategy for Disaster Reduction

JICA

Japanese International Cooperation Agency

LAC

Latin America and the Caribbean

LDCs

Least Developed Countries

MDGs

Millennium Development Goals

NASA

National Aeronautics and Space Administration

NGO

Non-Governmental Organisation

NOAA

National Oceanic and Atmospheric Administration

OECD

Organisation for Economic Co-operation and Development

PML

Probable Maximum Loss

ppm

Parts Per Million

ppp

Purchasing Power Parity

SDGs

Sustainable Development Goals

SIDS

Small Island Developing States

UN

United Nations

UNAIDS

Joint United Nations Programme on HIV/AIDS

UNCTAD

United Nations Conference on Trade and Development

UNDAC

United Nations Disaster Assessment and Coordination

UNDESA

United Nations Department of Economic and Social Affairs

UNDHA

United Nations Department of Humanitarian Affairs

UNDMTP

United Nations Disaster Management Training Programme

UNDP

United Nations Development Programme

UNDRO

United Nations Disaster Relief Coordinator

UNECE

United Nations Economic Commission for Europe

UNEP

United Nations Environment Programme

UNEP-GRID

United Nations Environment Programme - Global Resource Information Database

UNESCO

United Nations Educational, Scientific and Cultural Organisation

UNFCCC

United Nations Framework Convention on Climate Change

UNICEF

United Nations Children’s Fund

UNISDR

United Nations Office for Disaster Risk Reduction

UNOCHA

United Nations Office for the Coordination of Humanitarian Affairs

USD

United States Dollars

WFP

World Food Programme

WHO

World Health Organisation

WMO

World Meteorological Organisation
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