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REDUCING RISK IN A CHANGING CLIMATE:
Changing Paradigms toward Urban Pro-Poor Adaptation

Abstract

This paper analyses how disaster risk management paradigms have gradually developed since the 1960s, shaped by
practical experience of-and the debate about-the rising number of disasters, growing urbanization, and changing cli-
matic conditions. In this context, climate change is shown as driving an urban pro-poor adaptation agenda, which
could allow current shortcomings in urban risk reduction to be overcome. However, as past lessons in disaster risk
management are rarely considered, any potential for improvement remains untapped. Possible ways of rectifying this
situation are discussed, and a comprehensive framework for the reduction of both disaster and climate risks is pre-

sented.

Keywords: Climate Change, Adaptation, Disaster Risk Reduction, Urban Development, Poverty Reduction.

INTRODUCTION

Over the past decades, the frequency of so-called
'natural' disasters has grown significantly world-
wide'. The number of such disasters has quadru-
pled during the last 30 years, resulting in escalating
human and economic losses (UNISDR 2006). It is
the developing countries that bear the highest bur-
den in terms of the human lives and proportion of
gross domestic product lost in such disasters, and it
is the urban poor who are particularly at risk.
Poverty reinforces the vulnerability of the urban
poor to natural hazards, and disasters make their
already precarious living conditions worse, creating
a vicious circle of poverty. The threat of climate
change presents an even more worrying outlook, as
the urban areas already at risk from disasters are
the ones most likely to be impacted by climate
change in the future (IPCC 2007a,b; Moser and
Satterthwaite 2008).

Despite this, scant aftention has been paid to
the effects that disasters and other climate change
impacts have on urban dwellers (Bicknell et al.
2009). Consequently, little consideration has been
given to urban risk reduction both in theory and in
practice. This is because the debates in disaster risk
management and urban development planning
have each evolved on a largely independent basis
(Wamsler 2009). Recent developments have, how-

ever, promoted a process of integration? of the two
fields: a process that is currently being challenged
by the growing climate change agenda.

Against this background, the paper's objec-
tive is to assess the potential of the growing debate
and increasing knowledge regarding climate
change for further integrating disaster risk manage-
ment info urban development planning. The paper
explores, first, the interlinkages between disasters,
climate change, and urban poverty (section 2) and,
second, the changing discourses in disaster risk
management and the integration and divergence
processes associated with urban development
planning (sections 3 and 4).The positive and nega-
tive influence of climate change on these discours-
es and processes are then analyzed (section 5), as
is any potential such influence has for promoting
the (better) integration of risk reduction into the
work of urban actors (section 6). On this basis, a
comprehensive risk management framework for
urban pro-poor adaptation is presented. This
addresses risk reduction associated with disasters
and climate change and its sustainable integration
into urban development, including pre- and post-
disaster responses. As it takes into account the
analysis of past advances, mistakes, and miscon-
ceptions, this framework has the potential to close
the gaps identified not only between the fields of
disaster risk management and urban development

' Note that the term disaster (and thus disaster risk management) in this paper includes everyday small-scale and large-scale
disasters, and thus changing climate conditions in terms of both climatic extremes and variability.
2 Note that the terms convergence and mainstreaming in this paper are also used to describe this integration process.
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planning, but also between the disaster risk man-
agement and climate change communities. Finally,
section 7 summarizes related conclusions.

This paper is based on research undertaken
from 2005 to 2009, combining expert interviews at
a global level and field studies in El Salvador and
Colombia, with follow-up desk-top studies. The
methodology was based on the idea of 'transdisci-
plinarity' to assure a fusion of scientifically based
knowledge with the experience-based know-how of
lay people (Dunin-Woyseth and Nielsen 2004;
Gibbons et al. 1994; Nowotny et al. 2001).
Different stakeholders-including disaster risk and
climate change experts, urban planners, architects,
practitioners and urban dwellers living at risk-took
part in a collective endeavor to achieve research
excellence combined with relevance for practice. As
a first step, the inferlinkages between disaster risk
and urban planning were analyzed, together with
how these are addressed in practice. Methods
included text review, group discussions, semi-struc-
tured interviews, and observation. On the basis of
the gaps and challenges identified, strategies and
measures for improved urban risk reduction were
developed. The next step took the form of a series
of workshops in Costa Rica, El Salvador and
Sweden, at which participants were asked to use
and evaluate preliminary research outcomes with
the aim of achieving a cross-fertilization of ideas
and knowledge from different sources. This was
finally followed up by desk work during 2008-
2009, which analyzed the outcomes in the light of
recent developments, as well as the similarities and
differences between disaster risk reduction and cli-
mate change adaptation®.

DISASTERS, CLIMATE CHANGE AND
URBAN POVERTY

This section explores the interrelation between dis-
asters, climate change, and urban poverty, and
shows how urban development planning, rather
than fostering urban resilience, offen contributes to
an increase in disasters, climate risk, and poverty. In
the following, key aspects are highlighted to illus-
trate the reciprocal interconnection between (a) dis-
asters and climate change, (b) disasters and urban
development, (c) urban development and climate

change, and finally (d) disasters, climate change,
and urban poverty.

Disasters and climate change are closely
interlinked. In fact, although not all disasters can be
associated with climate change and increased
greenhouse gas emissions, on average two-thirds
of all disasters are climate-related (UNISDR 2002)
and weather-borne disasters account for almost all
the growth in the number of natural disasters since
1950 (Satterthwaite et al. 2007). The increase or
decrease in greenhouse gas emissions due to dis-
asters, which in turn influence climate change, is
the reverse interlinkage, although less studied.
Examples are (a) wild fires and volcanic eruptions
releasing carbon emissions that are stored in bio-
masses, (b) volcanic dust and associated pollution
resulting in a reduction of direct solar radiation and
thus global cooling, and (c) the destruction of
forests or other land use changes, reducing the
availability of carbon sinks.

Both climate-related and non-climate-relat-
ed disasters negatively impact urban development.
Historically, urban centers were and still often are
perceived as places of refuge from disasters and as
buffers against environmental changes (Pelling
2007). Today, however, they are better described as
hotspots of disasters and risk (Pelling 2007), with
disasters leading not only to the disruption of city
functions but also to infensification of urban haz-
ards, the creation of new hazards, increased urban
inequalities and poverty, and a reduction in the
development resources invested in the built envi-
ronment (Wamsler 2009; Bosher 2008).

Even worse, urban development is not only
affected by disasters, but is also one of the main
reasons for increased risk. In fact, urban develop-
ment frequently increases vulnerability to natural
hazards, leads to the creation of new hazards, and
intensifies exposure to existing hazards. The cre-
ation of intensified or new hazards as a result of
inadequate urban development is not only related
to the production of greenhouse gases but can also
be caused by a number of other issues, including
lack of open space provision and proper infrastruc-
ture to absorb storm water, as well as inadequate
seftlement and building features, such as electrical
equipment that aftracts lightning (World Watch
2007). Furthermore, urban development increases
risk by constantly changing the patterns of vulnera-

8 This paper thus builds on the outcomes of research undertaken from 2005 to 2008. Based on follow-up desk-top work dur-
ing 2008-2009, these outcomes were further expanded and are presented in this paper.
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bilities and hazards (making them virtually impossi-
ble to control), and by reducing the coping capac-
ities of the urban poor and of national and munic-
ipal institutions to deal with disasters and risk
(Wamsler 2009).

Moreover, urban development and climate
change are also directly connected, and frequently
have adverse effects on each other. In simple terms,
inadequate urban development strongly increases
greenhouse gas emissions through, for instance,
changes in land use and increasing energy con-
sumption, while climate change negatively impacts
urban growth (DFID 2004c; World Bank 2008).
The negative impacts on sustainable urban growth
of changing climatic conditions do not simply
amount to an increase in the number and frequen-
cy of weather-borne disasters and associated
socioeconomic and physical damage in urban
areas. Other equally worrying examples are the
increased spread of vector-, food-, and water-
borne diseases, as well as shortages of energy sup-
ply, food, and water, all of which place intolerable
pressure on urban infrastructures and services
(IPCC 2007b).

More indirect impacts of climate change on
urban development are the expected millions of
environmental refugees and urban migrants creat-
ed by (rural) disasters, such as sea level rise, deser-
tification, and catastrophic weather-induced flood-
ing or landslides. As Bogardi, Director of the
Institute for Environment and Human Security at the
United Nations University, Bonn, argues: There are
well-founded fears that the number of people flee-
ing untenable environmental conditions may grow
exponentially as the world experiences the effects of
climate change.” Other indirect impacts are rising
temperatures that thaw out the layer of permanent-
ly frozen soil below the surface of the land, or rising
water tables due to sea level rise, which cause the
ground to shrink and undermine the foundations of
buildings. This results in damage to structures such
as railway tracks, highways and houses, as well as
landslides, which in turn can cause further destruc-
tions.

The examples show that the negative impact
of climate-related disasters on urban development
can be created both directly and indirectly by cli-
mate change. In turn, disasters reinforce other cli-
mate change impacts and global warming, again

negatively affecting sustainable urban develop-
ment. This can also be illustrated by climate-related
flooding: this generally affects food security and the
water and energy supply, which are already impact-
ed by climate change. This, in turn, leads to land
erosion, landslides, disease outbreaks, and conta-
mination.

From the analysis above, it follows that cli-
mate change, disasters, and associated urban
development infensify global poverty and deepen
social divisions, affecting the poor more than the
rich. In addition, both planned and unplanned
urbanization cause climatic changes, are them-
selves affected by climate change, and influence
the way in which climate change impacts the urban
poor, thus causing negative feedback loops.

Despite the interlinkages and associated
negative feedback loops just described, it is com-
monly argued that cities offer significant opportuni-
ties for combating the increasing impacts of disas-
ters and climate change (World Bank 2008;
Dawson et al. 2009). Cities, as hotspots of disaster
risk, could also hold the key to slowing and eventu-
ally stopping climate change (Satterthwaite et al.
2007). Indeed, adequate housing and living condi-
tions and pro-poor urban governance can be criti-
cal to the success of climate change mitigation and
adaptation, including impact reduction and the
support and care of those adversely affected (UN-

HABITAT 2007).

CHANGING PARADIGMS OF
DISASTER RISK MANAGEMENT

The predominantly negative impact of urban devel-
opment on existing disaster and climate risk, as
described in the previous section, is, among other
things related to the fact that the discourses, para-
digms, and related practice in the field of disaster
risk management have evolved somewhat indepen-
dently from those of urban development planning.
In accordance with the focus of this paper, changes
and paradigms are now analyzed that have influ-
enced disaster risk management's different diver-
gence and integration processes with urban devel-
opment planning and related programs.

The key concept underlying disaster risk
management is the notion of risk. In essence, risk

4 See http://www.ehs.unu.edu/article: 130
» 8



can be understood as the probability of adverse
effects, while disaster risk management is seen as
the reduction of that probability by minimization or
prevention of those adverse effects. The way in
which different research communities and stake-
holders define risk dictates how risk management is
addressed. Slovic (1999: 689) states that
Whoever controls the definition of risk controls
the rational solution to the problem at hand. If
risk is defined one way, the one option will rise
to the top as the most cost-effective or the safest
or the best. If it is defined another way, perhaps
incorporating qualitative characteristics and
other contextual factors, one will likely get a dif-
ferent ordering of action solutions. Defining risk
is thus an exercise in power, as is its manage-
ment.

Similarly, Douglas (1992) promotes the idea that
risk language' has a social function in that it is often
used to express blame and to accept or reject
responsibility.

Risk research or science has a long tradition
in sociology, psychology, philosophy, economics,
and other disciplines. lts genesis was in the 1950s,
and since then it has undergone a constant devel-
opment, which has generated various disciplinary
trends, risk definitions, and theories (Persson
2007a). In the present context, it is mainly 'outcome
risk' that is researched, that is, the consequences of
certain well-defined events (Sahlin and Persson
1994). Moreover, contemporary conceptions of risk
researchers are typically agent-centered. These
entail that risk emerges in a decision situation (e.g.
Luhmann 2005) and/or is man-made (e.g.
Douglas 1992; Beck 1992). In fact, many risk
researchers argue that a specific risk for a person
exists or emerges only with his/her decision and that
this risk is 'manufactured' and not of external, nat-
ural origins. Other risk researchers, such as Starr
(1969), Rescher (1983), and Persson (2007b), dis-
agree with these conceptions. In fact, they identify a
so-called 'risk-taker fallacy', pointing out that there
are also risks that people do not take, but (uninten-
tionally) run. This recognizes that 'risk runners' are
not necessarily synonymous with 'risk takers'.
Against contemporary conceptions, Persson
(2007b) further argues with the so-called 'risk pro-
duction fallacy!, stating that not all risk needing to
be managed is man-made. He thus suggests that
risk man-made or natural has to be manageable in

order to be called risk (as opposed to hazards,
which Persson [2007b] defines as unmanageable).

In contrast with the risk research trends
described above, disaster risk management is still a
relatively new field of knowledge and activity that
has undergone its own seemingly independent evo-
lution. The field is developing slowly, as is its multi-
faceted process of institutionalization (Twigg 2004).
An analysis of the existing literature shows that dis-
aster risk management has emerged and is evolv-
ing, not so much from theory and science, but
based on empirical work experiences. As Sperling
and Szekeley (2005: 11) state, 'Disaster risk man-
agement originated from humanitarian assistance
efforts and the accumulated experiences of expo-
sure to disasters and increasingly incorporated sci-
entific advances.' It has, in fact, evolved mainly
through the practical use, and related analyses, of
different approaches to managing risk that were
carried out and evaluated by the humanitarian and
development communities (cf. Wijkman and
Timberlake 1984; Maskrey 1989).

Moreover, disaster risk management has
developed in the opposite direction to risk research.
Although, according to contemporary perceptions
in disaster risk management, there is no such thing
as a 'natural' disaster, risk was first understood and
dealt with as a purely natural issue. That first under-
standing is referred to as the 'naturalistic paradigm!'
(Ferrero and Gargantini 2006) or the 'fechnocratic
approach' (Bankoff et al. 2004); contemporary per-
ceptions fall within the 'multidisciplinary paradigm!,
which states that all disasters are of socio-natural
origin (Ferrero and Gargantini 2006). A description
of the developments leading to these changes fol-
lows.

Traditionally, discussions about disasters took
place in the arena of humanitarian emergency
relief (Twigg and Steiner 2002). Until the 1970s the
dominant view was that 'natural disasters were syn-
onymous with natural events (or so-called hazards),
such as an earthquakes, floods, landslides, wind-
storms, volcanic eruptions, wild fires, water surges
or drought. Disaster risk (R) was thus equated with
hazard (H):

R=H M

In other words, a natural hazard was, ipso facto,
seen as a disaster. The magnitude of a disaster was
considered to be a function of the magnitude of the
hazard, with the latter being considered as an
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inevitable one-off event (Twigg and Steiner 2002).
Consequently, the emphasis not only of
researchers, but also of national governments and
the international community, was on pure disaster
management, that is, on searching for ways to
improve post-disaster assistance and, in the best
case scenario, making advance preparations to
improve existing response capacities (Aysan and
Davis 1992). Consequently, in many countries of
the developed and developing world, national
emergency agencies were established or restruc-
tured during this period. For instance, in 1978 the
Federal Emergency Management Agency of the
United States of America (FEMA) was created to
house civil defense and disaster preparedness. El
Salvador's National Emergency Committee COEN
was founded in 1976 (Decreto No. 498).

From the early 1970s onwards, urban actors
became increasingly involved in the ongoing dis-
cussions about disasters, first, because of the need
for adequate shelter in times of emergency and
reconstruction (Davis 1975), and second, because
it was found that the same natural hazard can have
varying impacts on the built environment. A gener-
al trend thus evolved to associate disasters more
with their physical impact than with their natural
triggers. This promoted conventional building prac-
tices, engineering, and urban planning, mainly for
formally built areas, as an important means of mit-
igating disasters (UNDP 2004). An example from
this period is UNDRO (1976), which focuses on
physical planning, setlement management, and
building measures. Its focus on the pre-disaster
contfext is exceptional for this period. Despite this
trend, in many countries efforts to reduce risk by
these means have been minimal because of their
high financial cost (UNDP 2004) and the fact that
their failure to meet the needs of the most vulnera-
ble was quickly identified (Stein and Vance 2007).

Beginning slowly in the 1970s, but with an
increased emphasis during the 1980s and 1990s,
researchers in the social sciences triggered a shift in
thinking by pointing out that the impact of a natur-
al hazard depends mainly on the vulnerability of the
people affected (Maskrey 1993 1989; Wijkman
and Timberlake 1984; Blaikie et al. 1994). In fact,

with the advent of the term 'disaster risk manage-
ment' (replacing the term 'disaster management),
the focus of attention moved to social and eco-
nomic vulnerability’ and was further reinforced by
the mounting evidence that natural hazards have
widely varying impacts in different countries/regions
and on different social groups within those coun-
tries/regions (UNDP 2004). The idea that disaster
risk (R) equates both to hazard (H) and to vulnera-
bility (V) now started to be promoted by different
researchers (e.g. Blaikie et al. 1994):
R=H+V 2)

From the early 1990s onwards, a growing literature
emerged in Latin America and the Caribbean, Asia
and Africa, born of increasing working experiences
in disaster reduction and related social science
research carried out by developing-country
researchers and institutions. In Latin America, for
instance, researchers joined forces through the
social studies and disaster prevention network 'La
Red, created in 1997. Literature related to this net-
work forms the basis of many of the contemporary
approaches to disaster risk management being dis-
cussed and advocated at the international level
(e.g. Lavell 1994, 1999 ; Martinez Lépez 1999).

In parallel, after a quiet beginning in the late
1970s, but mainly during the 1990s, engineering
and urban planning were gradually removed from
the disaster risk management agenda. Most
(socially oriented) authors and program managers
now accorded only secondary importance to the
built environment and related planning practices.
Indeed, they commonly neglected planning (includ-
ing social housing and infrastructure development),
perceiving it not as a vitally important risk reduction
measure, but as a purely physical measure dealing
only with the symptoms of the problem and not the
causes (UNDP 2004).

During the 1990s to 2000s many pilot pro-
grams in the field of disaster risk management
emerged in developing countries. These were
prompted by the International Decade for Natural
Disaster Reduction (IDNDR) between 1990 and
1999 and by a number of highly destructive large-
scale disasters that occurred at the end of the

% Until the 1980s 'vulnerability' received little attention as a distinct concept. It then began evolving from the very restricted con-
cept, measured by reference to physical indicators, to a broad and complex process (Pelling 1997; Moser 1998). One of the
first uses of the term 'vulnerability' was around the 1980s (cf. Chamber 1983). Adger (2006:269), 'Eakin and Luers (2006),
Bankoff et al. (2004), Pelling (2003a), Fissel and Klein (2006), Cutter (2003), lonescu et al. (2005) and Kasperson et al.
(2005), for example, present significant reviews of the evolution (...). These build on earlier elaborations by Liverman (1990),

Dow (1992) (...) and others (...).
» 10



1990s, which resulted in increased resources being
made available by international agencies.
However, despite the start of a shift away from dis-
aster management toward the reduction of risk, the
post-disaster context (i.e. emergency relief, rehabil-
itation, and reconstruction) remained the focus of
research and infervention, with only a few excep-
tions, such as those mentioned by Aysan and Davis
(1992). However, within the post-disaster context,
the debates shifted toward the 'mainstreaming' of
disaster risk management. In El Salvador, for
instance, several programs from this period, and
the research related to them, emphasized the
importance of mainstreaming disaster risk manage-
ment into reconstruction programs (e.g. GTZ
2003a,b).

With the beginning of the 2000s, the grow-
ing experience gained within the above-mentioned
pilot programs in the field of disaster risk manage-
ment, combined with ongoing conceptual develop-
ments (e.g. Cuny 1983; Anderson 1985), resulted
in the gradual evolution of a common understand-
ing of disaster risk management. Disaster risk man-
agement is now generally seen as a mainstreaming
(i.e. crosscutting) topic, and the causal factors of
disasters are understood to be directly linked to
development processes, which generate different
levels of vulnerability (UNDP 2004).° Hence, the
infegration of disaster risk management into devel-
opment planning (i.e. the pre-disaster context) has
become the main focus of the professionals work-
ing in risk reduction (cf. Lewis 1999; Pelling
2003b). The United Nations International Strategy
for Disaster Reduction (UNISDR), established in
2000, has helped to raise the profile of this devel-
opment-focused discourse, especially since the
2005 World Conference on Disaster Risk Reduction
in Kobe, Japan. Since then, UNISDR has promoted
the idea that the reduction of disaster risk requires
a long-term engagement in development process-
es including urban development planning and
hence promoted increased engagement in this field
by international organizations’.

This shift in thinking has been reflected not
only in the literature, but also on the ground.

Examples are the move away from emergency

organizations toward development organizations

as the national counterparts for disaster risk man-

agement. In this context, Lavell (1999:1) states:
One of the results if not one of the causes of the
growing concern for the development impact of
disasters has been an increase in the number
and types of institutions involved with the disas-
ter problematic. These are no longer limited to
the humanitarian preparedness and response
organizations as was essentially the case
toward the end of the last decade.

Another example of how the shift in thinking has
influenced practice can be seen in the 'disappear-
ance' of pilot programs on disaster risk manage-
ment, since disaster risk management is no longer
understood as a separate working field or sector,
but as a mainstreaming or crosscutting topic for all
types of development sector programs. As a result,
greater inclusion of special, but mainly added-on,
disaster risk management components can be
observed within different development sector pro-
grams. With sectors such as rural development,
agriculture, and health apparently being more
'popular’ than urban development, there is now
almost a complete absence of urban disaster risk
management (Wamsler 2009).

Today, disaster risk management is consid-
ered to be a constantly evolving and integral para-
digm that not only incorporates most of the differ-
ent trends and perceptions mentioned above, but is
also indispensable for cost-effective development
and sustainable poverty reduction.® Within this
framework, risk is defined by UNISDR (n.d.) as: The
probability of harmful consequences, or expected
losses (deaths, injuries, property, livelihoods, eco-
nomic activity disrupted or environment damaged)
resulting from interactions between natural or
human induced hazards and vulnerable condi-
tions." Accordingly, risk is conventionally expressed
by:

R=H*V (3)

Compared to equation 2, this representation has

¢ Note that since the early 1970s, the issue of the relation-
ship of disasters and development has been alluded to in
intermittent written and verbal discussions; however, it fade|d]
repeatedly, as increased demand for emergency action has
focused on necessarily short-term responses' (Lewis 1999:xiv).
7 See, for instance, www.unisdr.org/eng/about _isdr/isdr-mis-
sion-objectives-eng.htm

& In this confext, changing discourses in development studies
also brought about the deconstruction of 'poverty!, revealing
its economic, political, social, psychological, and environ-
mental components, and then reconstructed around the con-
cept of vulnerability (Pelling 1997). Poverty researchers are
now using it in an even broader way (e.g. Moser 1998).
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improved, as, from a mathematical point of view,
probabilities are multiplied and not summed. The
multiplication further clearly illustrates that even if
the hazard is small, the resultant risk can become
multiplied and thus extremely high.

The 'Pressure and Release (PAR) Model' of
Blaikie et al. (1994) looks in detail at the two dif-
ferent risk components: hazard and vulnerability.
The model conceptualizes the role of hazard and
the role of vulnerability in the production of risk and
allows a theoretical chain of explanation to be con-
structed between global and local forces. Entitled
the 'progression of vulnerability', this chain has three
main levels: global 'root causes’; intermediate
'dynamic pressures'; and local 'unsafe conditions'.
Root causes, acting at the most remote, macro
level, are best seen as dominant structures that
underlie the allocation and distribution of resources
and power. Unsafe conditions are the most visible
producers of vulnerability and can be seen acting at
the local household level. Examples could be sub-
standard buildings or inadequate local economies
and structures. Acting between the global and local
forces are the infermediate, dynamic pressures 'that
"translate" the effects of root causes into the vulner-
ability of unsafe conditions' (Blaikie et al. 1994:
24). Dynamic pressures can be, for instance,
urbanization as well as inadequacies in training,
institutional systems, or government regulations.

The growing interest of some researchers
and practitioners in 'responding to' the negativity of
the term ‘vulnerability' and linking risk (and risk
reduction) further with people's positive capacities
(C) and related livelihood assets/capital (Davis et
al. 2004), was reflected in the development of the
following extended risk equation (UNISDR 2002):

R=H*V/C (4)

The growing inferest in capacities and associated
assets/capital resulted in further emphasis being
given to participatory bottom-up approaches for
risk reduction, although at first the term 'capacities'
was mainly related to the way people react during
and in the immediate aftermath of disasters. Until
recent years, related programs and learning expe-
rience came almost exclusively from the rural con-
text. In both definitions (i.e. equations 3 and 4), vul-
nerability is today generally understood as the
opposite or antithesis of resilience or resistance
(Benson and Twigg 2007). On the basis of equa-
tion 4, and predicated on the development of dis-
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aster risk management as described above, risk
reduction is usually based on an analysis of past
disaster events and their associated hazards, vul-
nerabilities, and capacities, and not on disaster
forecasts.

CHANGING PARADIGMS - IN AN
URBANIZING WORLD

The near absence of urban disaster risk manage-
ment, as identified in the previous section, is a sub-
group of the general pitfalls to mainstream disaster
risk management in development work that organi-
zations have faced during the 2000s (Christoplos et
al. 2001). However, compared to other develop-
ment sectors, the integration of disaster risk man-
agement into urban development is confronted with
additional challenges. One of the critical issues in
this regard is the fact that the conceptual disaster
risk management framework described in section 3
has evolved with a rural bias. In the main, related
concepts such as risk and vulnerability, and tools
such as vulnerability and capacity assessments,
were developed with a rural focus and based on
working experiences in rural environments (Pelling
1997; Davis et al. 2004; Wisner at al. 2004).

It is only recently that building and urban
planning practices have once again started to be
recognized by international agencies as important
risk reduction measures and have re-emerged in
the key literature (e.g. UNISDR 2005a; UNDP
2004). The most important drivers of this change
have been the increasing experience (and thus
recognition) of growing urbanization, the negative
influence of urbanization on existing risk (Pelling
2007), and the differences between rural and
urban disasters (Moser et al. 1996, Hamza and
Zetter 1998; Pelling 2003a). However, alternative
strategies needed fo be sought to replace the con-
ventional building and planning practices, which
because of their deficits and the changing disaster
risk management discourses, were gradually 'delet-
ed' them from the disaster risk management agen-
da from the late 1970s onwards (cf. section 3).

Increasing attempts have thus been made to
factor risk reduction into more bottom-up, partici-
patory urban planning strategies and programs
and to 'translate' disaster risk management con-
cepts and tools to the urban context (e.g. Mitchell
1999; Sanderson 2000, 2001). Examples are



approaches such as livelihood-based urban plan-
ning for disaster risk management, which was also
implemented in the context of the CARE project
entitled 'Mainstreaming mitigation to reduce urban
poverty. This research has positively influenced
these aftempts, providing analyses of (a) urban
dwellers' coping strategies and associated
assets/capital, (b) the practical needs of urban
actors to sustainably reduce risk, and (c) past efforts
to mainstream disaster risk management into urban
development planning (Wamsler 2006, 2009).

Because of the rural bias in the field of dis-
aster risk management mentioned above, local
coping has been little systematized within an urban
context (Twigg 2004). Advances in related issues
have led to the identification of coping strategies for
prevention, mitigation, preparedness, self-insur-
ance, and recovery (Wamsler 2007). The last two
were revealed to be crucial in terms of comple-
menting conventional risk reduction efforts and
helping slum dwellers to recover from disasters and
also from local small-scale hazards. Such hazards
were shown not only fo have immediate and short-
lived impacts, but also delayed and long-lasting
effects. These effects cannot always be counteract-
ed solely through measures aimed at preventing
hazards, mitigating vulnerabilities, or improving
people's preparedness to respond in the immediate
aftermath of a disaster. Risk financing and stand-by
for recovery, which aim to increase people's capac-
ity to recover from hazards (and disasters), were
thus identified to be an important complementary
measures in ferms of supporting the urban poor to
better cope with disaster and climate risk (Wamsler
2007a, 2009). This has resulted in a better defini-
tion of the different measures available to reduce
urban risk and, in turn, in the extension of the defi-
nition of risk to include the lack of capacity to
recover from hazards/disasters (LCRec) as an addi-
tional risk component.

Moreover, some researchers have revealed a
gap between the paradigms of disaster risk man-
agement and the practical needs of urban actors
(Bosher 2008). According to Wamsler (2007b,
2009), planners and other urban actors have gen-
erally believed the risk management approaches,
as described in section 3, to be of little use for their
program planning and design. The main argu-
ments put forward are: (a) the vagueness of the def-
inition of disaster risk and its practical significance
in identifying associated risk reduction measures;

and (b) the vagueness of both the definition and the
practical meaning of the term 'mainstreaming' of
disaster risk management. Indeed, the few investi-
gations that did advance the discourses on main-
streaming disaster risk management did not specif-
ically address urban actors or urban development
planning (e.g. Benson and Twigg 2006; IDB
2004a,b; IDEA/IDB 2005; Mitchell 2003;
Tearfund 2005; UNDP 2004; UNDP/UNISDR
2006; UNISDR 2003, 2005b). Thus, these investi-
gations are not, for the most part, applicable with-
in the urban context. Only Benson and Twigg
(2007) and Rossetto (2006) include some general
aspects regarding construction design, building
standards, and site selection.

This research further identified the increasing
practical, but as yet unsustainable, efforts to main-
stream disaster risk management within urban
development planning. In fact, whenever intolera-
ble conditions and needs on the ground were dri-
ving such an integration process (as was the case in
El Salvador after Hurricane Mitch in 1998 and the
2001 earthquakes), it was often supported and
implemented in such a way that there was an
unfruitful overlapping of the two fields. In other
words, the integration process resulted in only tem-
porary improvements or even increased competi-
tion between different organizations and duplicated
their efforts (Wamsler 2007b).

The developments described promoted new
conceptual advances which began to influence the
discourses in disaster risk management. These were
guided by a desire to bridge the divide between
urban research and practice, to betfter address
urban actors' needs for risk reduction, and to take
info account new urban-specific knowledge on risk
generation and coping. They led to an enhanced,
more operational understanding of risk, which can
be expressed through the following equation:

R=H*V*LCpes * LCRec (5)

where LCRes stands for the lack of capacity to
respond to disasters and LCRec for the lack of
capacity to recover from disasters. Note that this
understanding is not generally used in equation
form in the literature. However, the written definition
of risk is increasingly including capacities to recov-
ery (e.g. UNISDR 2008b). Compared to equation
4, this definition does not mix variables with positive
and negative connotations. In addition, each of the
risk components is directly linked to specific risk
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reduction measures. In fact, while equation 5
expresses the initial risk situation of a specific slum
area at a given point in time, equation 6 (which fol-
lows) illustrates how this risk can be minimized
through the implementation of well-defined risk
reduction measures:

where PRev stands for prevention, M for mitigation,
PRep for preparedness, RF for risk financing and SR
for stand-by for recovery. See Table 1 for the defin-
ition of the risk components and the respective
measures mentioned.

As was the case with equations 1-4, the

objective of the extended equations 5 and 6 is not
to actually calculate risk, but to help tackle risk
more effectively. The extension of the definition of
risk, in comparison to former concepts (described in
section 3), can help urban actors to, first, analyze
existing risk in a specific area and, second, search
for adequate measures to reduce each of the risk
components. This allows the complementary risk
reduction measures to be differentiated one from
the other, which, subsequently, helps in properly
designing and combining them (Wamsler 2009). In
this confext, the capacities and associated
assets/capital for preventing, mitigating, preparing,
risk financing, and recovery would need to be ana-
lyzed, as indicated in equation 6.

In addition to extending the understanding of
risk and better defining the measures to reduce i,

: Systematization of disaster (and climate) risk and respective measures to reduce each
i risk component. Note that, in order to factor changing risk patterns into disaster risk manage-
i ment, changes to the original concepts presented in section 4 are in ltalics (cf. section 6).
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this study has supported further advances regarding
the concept of disaster risk management integra-
tion (Wamsler 2007b). On the basis of past failures
and lessons, this concept has been divided into dis-
aster risk management programming and disaster
risk management mainstreaming, and a set of dif-
ferent strategies has been identified to complement
each. Three strategies relate to the integration of
disaster risk management info program implemen-
tation at local household level; two to the integra-
tion of disaster risk management at the institutional
level of the implementing and donor organizations;
and another two to the promotion of sustainable
disaster risk management in the work of other relat-
ed implementing and training institutions (see Table
2). The conceptual changes described contributed
to the existing body of knowledge at the global,
national, municipal, and local levels, driving the
convergence of urban development planning and
disaster risk management. This is evidenced by the
various references in sector-specific literature lists
(of different universities and of key professional lit-

erature), on Web pages (such as the Web page of
the ProVention Consortium), and in the publications
of cutting-edge stakeholders and theoreticians (e.g.
Benson and Twigg 2007; World Watch 2007; UN-
HABITAT 2007; ProVention Consortium 2007;
Satterthwaite et al. 2007; Bosher et al. 2007,
2008; Balamir 2007). The influence of the con-
ceptual changes in practice has been demonstrat-
ed through their use in development programming
by international and national organizations. Among
the organizations that have made use of related
concepts are FUSAI (Fundacién Salvadorefia de
Apoyo Integral), FUNDASAL  (Fundacién
Salvadorefia de Desarrollo y Vivienda Minima),
CEPRODE (Centro de Protecciéon para Desastres),
UN-HABITAT (United Nations Human Settlement
Programme), and Plan International. However, as is
analyzed in the next section, the growing climate
change debate and the increasing knowledge relat-
ed to this pressing issue are currently challenging
both the theoretical and practical advances in
urban risk reduction.

i Systematization of the concept of disaster risk management infegration/mainstreaming
i Nofe that, in order to factor changing risk patterns info disaster risk management, changes in the original con-
i cepts presented in section 4, are in lfalics (cf. section 6). DRM = Disaster risk management. A = Adaptation.
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CHANGING DISCOURSES -

IN A CHANGING CLIMATE

With climate change challenging the convergence
of disaster risk management and urban develop-
ment planning, the following questions are
inevitable: (a) how does climate change impact
existing risk¢ (b) how does climate change impact
existing risk reduction efforts? and (c) how does cli-
mate change influence the current paradigms of
disaster risk management, that is, the understand-
ing of risk, risk reduction, and the integration of risk
management into urban development planning?

Impact of climate change on existing risk

As already described in section 2, climate change
and disasters are directly interlinked. The way dis-
aster risk is currently defined, as described in previ-
ous sections (cf. equations 4 and 5), can assist in
further analyzing the interconnection between cli-
mate change and disasters in a more systematic
way. This definition is based on the understanding
that hazards (both natural and human-induced) do
not, themselves, cause disasters. In fact, disasters

Impact of climate change on existing risk
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occur because of the combination of a hazardous
event, an exposed, vulnerable area, and ill-pre-
pared populations, communities, and institutions.
Climate change influences all three aspects, as
illustrated in Table 3.

Impact of climate change on existing risk reduction
efforts

The previous section makes it clear that current
informal and formal mechanisms for disaster risk
management and related economic planning may
not be adequate in the future. Indeed, in many
countries, existing mechanisms already fail fo meet
the current level of risk (Sperling and Szekely 2005).
Most infrastructure developments or settlement
policies of the past did not, for instance, anticipate
the hazards or the magnitude of hazards of today.
Worse still, there may be no experience that can be
used as a basis for addressing the changing pat-
terns of risk now forecast for the future (Sperling
and Szekely 2005; Schipper and Pelling 2006;
Tearfund 2008; Thomalla et al. 2006). Table 4
summarizes the possible impacts of climate change



on disaster risk management programs and their
implementation. It also illustrates how the charac-
teristics of the current disaster risk management
paradigms, as described in sections 3 and 4, relate
to these impacts.

Impact of climate change on changing paradigms
of (urban) disaster risk management
The last two sections show that if sustainable risk
and poverty reduction are to be achieved, climate
change concerns need fo be factored into the
understanding of risk, into the concept of disaster
risk management, and info the strategies for inte-
grating disaster risk management and urban devel-
opment planning. However, despite the obvious
interlinkage between disasters and climate change
(and the efforts to tackle related risk), the climate
change and disaster risk management discourses
have rarely overlapped (Sperling and Szekely
2005; Satterthwaite et al. 2007; UNDP 2002; UN
IATF/DR 2006; Schipper and Pelling 2006).

The climate change discourses developed
step by step from initial concerns regarding the

causes of climate change, through the desire to
model its potential effects, to concerns about how
societies and economies could reduce greenhouse
gas emissions and also adapt to changing climatic
conditions (UNDP 2002). In fact, the discourses
that emerged at the end of the 1990s first focused
on the effects of greenhouse gas emissions on alter-
ing patterns of hazard, leading fo increasing disas-
ter risk and, consequently, disasters. In other words,
the dominant view was that climate risk was syn-
onymous with a climate-related hazard, such as
temperature, wind, and precipitation and associat-
ed drought, wildfire, sea level rise, flooding and
landslide. Climate risk was thus equated with haz-
ard (H), which can be compared with how disaster
risk management was understood during the
1960s (see section 3 and equation 1). Unlike dis-
aster risk, however, climate risk refers only to weath-
er-related and human-induced hazards. The initial
focus of attention was thus on policies and pro-
grams to reduce greenhouse gas emissions
(Thomalla et al. 2006). The climate change com-
munity calls these measures 'mitigation’ while in the

Impact of climate change on risk reduction efforts. DRM = Disaster risk management
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field of disaster risk management the term 'mitiga-
tion' is used to describe measures to reduce peo-
ple's vulnerability (cf. Table 1).

With increasing evidence accumulating on
climate change and its potential impacts, these dis-
courses broadened toward the argument that
greenhouse gas emissions and the subsequent
change in climate variability influence not only haz-
ards, but also patterns of vulnerability (UNDP
2004). Today, discussions are dominated by this
understanding, namely, that climate change causes
disasters through increasing not only the number
and the intensity of hazards, but also the vulnera-
bility of people facing these hazards. In other
words, the predominant idea is that climate risk is
equated with hazard (H) and vulnerability (V) (cf.
equation 2).

The changes described led to an increasing
interest in addressing not only the causes of haz-
ards, but also people's vulnerability to those haz-
ards, friggering a growing adaptation agenda.
Strong emphasis here is placed on physical vulner-
ability. In other words, there is comparatively little
concern regarding social, economic, environmen-
tal and organizational vulnerabilities. As Prowse
and Scott (2008: 42), for instance, state:
‘Adaptation is about tackling the effects of climate
change, mainly through increasing the resilience
and capacity to cope with its physical impacts.'

The discourses in climate change adaptation
are, thus, today strongly dominated by a major
infrastructure agenda, with a focus on the formally
built environment, which is reminiscent of the disas-
ter risk management discourse of the early 1970s
(cf. section 3). This trend is even stronger in the
developed word. Consequently, as was the case
back then, engineers, planners, and other urban
actors are becoming increasingly involved, and
physically based terminology, such as 'climate-
proofing' or 'climate protection' abounds (e.g. DFID
20049, Moser and Satterthwaite 2008).

The developments described show how it is
only recently that the scientists and organizations
examining the problem of global climate change
have gradually expanded their science-based dis-
course toward an interest in adaptation to chang-
ing climatic conditions. As stated by UNDP (2002:
14):

With this gradual turn to adaptation considera-
tions and an increase in its salience, the climate
change adaptation community has clearly
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commenced to take up on a topic that is very
close and complimentary to the traditional pre-
occupations of the risk and disaster community.
How to live with and adapt fo climatic extremes
and how to promote more resilient and secure
communities are questions that are at the cen-
tre of concerns for both communities.

As a result, adaptation and disaster risk manage-
ment measures can, for the most part, be seen
today as synonymous. In simple terms, there is an
extensive overlap between the two fields that
address risk reduction in the field of weather-borne
disasters (i.e. climatic extremes and variability). In
addition to these activities, the field of disaster risk
management also fargets other, non-climate-relat-
ed hazards, such as earthquakes and volcanic
eruptions. However, as impacts related to these are
influenced by climate factors, these activities are
directly linked to adaptation. In contrast, the field of
adaptation additionally targets the climate change
impacts of increasing climate-related variability, dis-
ease, and shortages of water, food, and energy
supply. However, as these are factors that influence
people's vulnerability to all types of hazards, the
activities associated with them are directly linked to
disaster risk management (Wamsler 2009).
Because of the overlap described, an inter-
national trend has recently evolved that promotes
the integration of the disaster risk and climate
change concemns of the so-called 'Hyogo' and
'Kyoto' communities, as well as the integration of
their combined concerns into poverty reduction
efforts (e.g. AFDP et al. n.d.; Davies et al. 2008;
DFID 2004b-n; FAO 2008; IDS 2007a-d; Mani et
al. 2008; McKenzie Hedger et al. 2008; Mitchell
and van Aalst 2008a,b; O'Brian et al. 2008;
Sperling and Szekely 2005; Tearfund 2008;
Thomalla et al. 2006; UNISDR 2008a,b). The term
'Hyogo community' refers to the disaster risk man-
agement community that committed itself to the
Hyogo Framework for Action 2005-2015 (UNISDR
2005a). The term 'Kyoto community' refers to the
climate change (mitigation) community that com-
mitted itself to the Kyoto Protocol (established in
1997 and entered into force in 2005), an agree-
ment under the United Nations Framework
Convention on Climate Change (UNFCCC).
However, the described trend seems mainly to be
influencing disaster risk management paradigms,
and, to date, has had comparatively little influence



on discourses on adaptation.

The current climate change discourse is thus
comparable with the disaster risk management dis-
course up to the 2000s, when disaster risk man-
agement was still seen as a new field of work and
not as a crosscutting topic to be integrated in other
fields. Consequently, there are still few strategic dis-
courses on how to best mainstream adaptation into
the (a) post-disaster response, (b) post-disaster
recovery, and (c) pre-disaster planning of the differ-
ent development sectors. Only few adaptation stud-
ies start to recognize this by referring to different
‘aspects' of adaptation (e.g. Moser and
Satterthwaite 2008). The terms used by Moser and
Satterthwaite (2008) to describe the different
aspects are 'immediate post-disaster response!,
'rebuilding', 'pre-disaster damage limitation', and
'orotection’; these terms are comparable to the inte-
gration of disaster risk management/reduction into
the  conventional  disaster  management
phases/stages of post-disaster response, post-dis-
aster recovery, and pre-disaster planning/develop-
ment (divided here into preparedness and other
type of risk reduction, such as prevention and miti-
gation).

Yet another development, similar to past
advances in disaster risk management, is the emer-
gence of interest in local capacities (and associated
assets/capital) for adaptation (cf. equation 4),
which is evidenced by the workshops and literature
that is gradually beginning to appear on more par-
ticipatory bottom-up approaches (e.g. Chatterjee et
al. 2005; Hug and Reid 2007; IDRC 2008; Prowse
and Scott 2008; Moser and Satterthwaite 2008).
Only few, such as van Aalst et al. (2008) explicitly
build on the knowledge base arising from partici-
patory risk reduction (cf. section3).

In conclusion, climate risk differs from disas-
ter risk in that, to date, its understanding and main-
streaming has been little theorized, and discussions
relating to the integration of the two concepts have
been few. Despite this, it can be argued that current
developments are positively advancing the dis-
course in disaster risk management toward (infe-
grating) urban pro-poor adaptation. This is
because of the coincidence of (a) the current dom-
inant physical discourses in climate change adap-
tation, (b) the increasing efforts involved in merging
the fields of disaster risk management and adapta-
tion, and (c) the fact that increasing urbanization
has, for the first time, led to more than half of the

world's population living in urban environments.
The results are, first, an increasing interest in under-
standing the specific linkages between urbaniza-
tion, greenhouse gas emissions, and vulnerability to
the impacts of climate change and disasters, and
second, a greater involvement on the part of plan-
ners in addressing these issues.

THE WAY FORWARD:

A COMPREHENSIVE FRAMEWORK
FOR DISASTER AND CLIMATE RISK
MANAGEMENT

The current discourses toward urban pro-poor
adaptation, described in the previous section, have
the potential to further drive integration of disaster
risk management info urban development plan-
ning. However, this potential remains untapped.
The barriers are threefold. First, past developments
and associated knowledge in (urban) disaster risk
management are frequently not taken into account.
While literature emanating from the climate change
community is frequently not based on the theoreti-
cal knowledge-base of disaster risk management
(cf. section 3 and 4), it generally cites the commonly
known measures for risk reduction and provides
associated examples from disaster risk manage-
ment (programs). The duplication of efforts, and the
repetition of past and painfully learned lessons, are
likely to be the result. Second, the current para-
digms of disaster risk management, presented in
sections 3 and 4, do not, in general, take changing
climatic conditions into account. Third, the different
terminology used by the professionals working in
disaster risk management and climate change
(adaptation) often presents a further barrier, rather
than actually leading to cooperation (UN-IATF/DR
2006).

To harness potential arising from further integration
of disaster risk management into urban develop-
ment planning, the three barriers mentioned above
need to be addressed. This can be done by (a)
building on the current paradigms in (urban) disas-
ter risk management, including the conceptualiza-
tion of risk, risk reduction, and related mainstream-
ing, and (b) factoring into these concepts knowl-
edge on the changes, both determinable and
uncertain, in patterns of hazards, vulnerability, and
capacities to respond and recover. Tables 1 and 2
show that the changes required are minimal but
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crucial in terms of bringing about a more dynamic
and flexible approach to risk reduction: one that
leads to measures that are able to adjust to future
changes in risk, as well as the uncertainty and
longer planning horizons associated with it.

The outcome is a comprehensive and pro-poor risk
reduction approach that is tailor-made to also
counteract the additional risks arising from climate
change. It is based on people's capacities/assets,
and addresses risk associated with disasters and cli-
matic changes and the sustainable integration of its
reduction into urban development (including pre-
and post-disaster responses).” In this context, dis-
aster and climate risk can be defined as: The prob-
ability of harmful consequences or losses resulting
from the inferactions between natural or human-
induced hazards, vulnerable conditions, and the
lack of capacity of households, communities,
and/or institutions to respond to and recover from
hazards or disasters. The term 'harmful conse-
quences and losses' refers here to both small-scale
and large-scale disasters, and thus not only to cli-
matic extremes but also other climatic variability.
Adaptation for risk reduction is thus understood as
a crosscutting topic and approach that brings
together all measures aiming to minimize existing
or potential future risk within a society. Adaptation
for risk reduction can be implemented-and is essen-
tial-before, during, and after disasters, and thus
needs to be mainstreamed not only in development
work, but also in disaster response and recovery.

CONCLUSION: CHANGING
PARADIGMS TOWARD PRO-POOR
URBAN ADAPTATION

In an era of climate change and urbanization,
rethinking current approaches to risk and associat-
ed poverty reduction is inevitable. The way in which
risk is defined by different actors and research com-
munities influences how disaster risk management
is addressed (i.e. investigated, promoted and
implemented). An enhanced understanding of risk
thus has a strong bearing on the type of measures
implemented to tackle risk and the priorities given
to them.

This paper shows how the paradigms in dis-

aster risk management, built around the under-
standing of risk, have gradually developed since the
1960s. Step by step they have been shaped by (a)
the growing debate and practical experience with
respect to disasters and risk management, (b) new
knowledge on urbanization and related risk gener-
ation, (c) efforts to bridge the divide between urban
research and practice, and (d) more recently, the
scientific advances on the issue of global climate
change. These advances have been reshaping the
separate debates of the disaster risk management
and climate change communities, driving an urban
pro-poor adaptation agenda. This offers the poten-
tial of overcoming the current shortcomings and
incomplete approaches with regard to risk reduc-
tion and its integration into urban development
planning. This potential remains untapped, as past
developments in urban disaster risk management,
and associated knowledge, are generally not taken
into consideration. The changes required in current
disaster risk management paradigms to address
this situation are presented in this paper. The result
is a comprehensive risk management framework
for urban pro-poor adaptation that addresses the
risk reduction associated with disasters and climat-
ic changes and its sustainable integration into
urban development planning.
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