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Abstract

This study analyzed the international key literature on integrated disaster risk management (IDRM), considering it a dynamic
sociocultural process subjected to the historical process of social formation, offering a closer look at the concept while
exploring conceptual elements and ideas to advance IDRM in both national and international contexts. Methodologically,
the study adopted a literature review strategy, following the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) approach, combined with qualitative content analysis. This article examines the history of IDRM, dis-
cusses current challenges for implementation, looks at some experiences, and proposes avenues for further research. Some
findings point out the lack of an overarching IDRM approach, which is characterized by a rather disperse set of ideas and
experiences concerning what IDRM is and how it should be operationalized, thereby revealing the need for a more compre-
hensive theory and methodologies to further advance it. Other findings highlight that IDRM encompasses different kinds and
levels of “integrations” that go from internal (that is, disaster risk reduction and management domains) to external (that is,
all societal processes such as sustainable development), including temporal and spatial integrations. Hence, we are talking
about a multidimensional integration of disaster risk management. In this regard, the article proposes four dimensions for
integration: sectoral, spatial/hierarchical, temporal, and externally with other cross-cutting societal challenges, especially
climate change and sustainable development. These dimensions cover 29 ideas for indicators or “proto-indicators” to guide
the discussion, exploration, and analysis of IDRM in specific contexts.
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1 Introduction politico-economic and social constructionist approach. By

conducting a literature review and analyzing key definitions

We know, so far, that the idea of an integrated disaster risk
management (IDRM) has been around for at least 3 dec-
ades. Starting from the 1990s, conversations on integration
and disaster risk management (DRM) have been intertwined
with concepts such as sustainability and climate change.
Nevertheless, conceptualizing IDRM has been elusive partly
because it has never taken a central place in the disaster dis-
course and partly because “integration” tends to mean a lot
of things to a lot of people and fields, from system research
to sociology and anthropology.

In this work, we investigate IDRM from an international
perspective and analysis in national contexts, adopting a
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from selected works, we dig into how the concept of inte-
gration has emerged, and we ask what elements of a DRM
system are necessary to consider it “integrated.” Some of
these questions, such as where did the idea of IDRM come
from, what does IDRM really mean, and how can we assess
or evaluate “integration” in a national context, have guided
this research.

The starting point is a basic yet significant interpre-
tation of DRM. According to widely used international
definitions, DRM “is the application of disaster risk reduc-
tion policies and strategies to prevent new risk, reduce
existing risk and manage residual risk, contributing to
the strengthening of resilience and reduction of disaster
losses” (UNDRR 2022c). Although useful for some con-
texts, this definition leaves aside key elements that later
will be fundamental to better understand “integration” in
the context of DRM. This is the case of understanding
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DRM as a social product intrinsically tied to the way that
different groups define risk and their means to “manage”
it or reduce it at a specific time in history. This relational
approach entails that DRM is a dynamic sociocultural pro-
cess subjected to the historical process of social formation,
routinization of everyday life, and institutionalization,
implying that it is embedded in and is the result of soci-
etal relations and processes that are historically defined
(Voss and Dittmer 2016). A systemic view of disaster risk
formation/definition, management, and reduction consid-
ers that DRM is largely affected by societal everyday life
experiences and definitions, including processes of power
relations, division of labor, and class, among others. This
relational approach is also linked to the systemic nature
of risk (Voss and Dittmer 2016; Kelman 2020; Murray
et al. 2021) where disaster risk is associated with cascad-
ing impacts that spread within and across systems and sec-
tors (for example, urban settings, ecosystems, health, food
supply, and critical infrastructure) through the movements
of capital, goods, information, and people across regions
and countries (Sillmann et al. 2022). The impacts of the
COVID-19 pandemic, climate change, and more recently
the war in Ukraine clearly show how the challenges of
addressing risk in an interconnected and interdependent
world go beyond traditional notions of DRM and risk gov-
ernance (Merkes et al. 2020). These crises have also dem-
onstrated the need to better understand “compound risk”—
amplified by underlying vulnerabilities—and “cascading
impacts,” as well as the political and societal responses
to disasters. Consequently, addressing these complexities
from a systemic viewpoint will also require integrating
different cultural and politico-economic perspectives and
fostering system thinking while implementing key inter-
governmental agendas, such as the New Urban Agenda,
the Paris Agreement, the Sendai Framework, and the Sus-
tainable Development Goals (Sillmann et al. 2022).
Along the literature review, we analyzed different IDRM
ideas and experiences—especially from China, Japan, and
Mexico—to later explore potential indicator candidates or
“proto-indicators” as proposed by Czicz et al. (2021). These
proto-indicators are considered entry points for further dis-
cussions on IDRM. In total, 29 proto-indicators were found,
grouped in three meta-categories that relate to different
kinds of integrations detected in our study: sectoral, spatial/
hierarchical, and temporal. We consider that a prospective
analysis may help to guide the discussion and support strate-
gic planning for IDRM implementation in national and inter-
national contexts. Finally, the reflections collected in this
study may help to guide upcoming discussions and imple-
mentations of IDRM, as expressed in the Sendai Framework
for Disaster Risk Reduction 2015—-2030 (UNDRR 2015),
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and especially in a context where integration between com-
plementary global agendas is crucial.

2 Methodology

In order to examine different approaches on IDRM at an
international level, we adopted a literature review strat-
egy following a Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) approach (Page
et al. 2021) to existing published material (Fig. 1). We
identified a list of databases (both scientific and grey) to
find articles and publications about the integrated manage-
ment of disasters and risks. The databases selected were
Web of Science, Scopus, and Google Scholar; the Google
search engine was used to look for other relevant websites.
The second step entailed the definition of inclusion search
criteria, screening titles and abstracts with related terms
(that is, integrated disaster risk management) or related
concepts such as “integrated management” and “disaster
risk.” Articles were excluded if they were editorials, opin-
ions, or commentaries without any substantial evidence
independent of the study design and if the content was
unrelated to the topics or not available on the Internet
(see Table 1). Additionally, we reviewed the databases
of several international organizations, such as the United
Nations Office for Disaster Risk Reduction (UNDRR), the
German Agency for International Cooperation (GIZ), and
the Integrated Disaster Risk Management (IDRiM) Soci-
ety, among others, as well as the reference lists (cross-
referencing) of the articles judged to be relevant to the
topic of interest.

As the content structure of the selected documents
tends to differ (that is, academic and grey literature), we
adopted a qualitative approach to content analysis (Corbin
and Strauss 2014). Documents were assessed on MaxQDA
22.0.1, looking at potential definitions and description of
empirical cases related to IDRM while considering a his-
torical perspective (that is, how the idea of IDRM has
evolved).

We developed content categories to help us define
IDRM at an international level in terms of what elements
are necessary to consider a DRM system integrated, for
example, multi-hazards approach to risk management and
consideration of inter- and transdisciplinary research on
risk, among others. Based on this, we briefly explored
some results of the literature review with documented
experiences from China, Japan, and Mexico. Finally, we
refined these content categories into “ideas for indicators”
(or proto-indicators) using Czicz et al.’s (2021) approach
as they may work to explore and analyze IDRM in specific
national contexts.
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Table 1 Search strategy Source Search strategy (Full Results)

Web of science (WoS) core collection TOPIC [Title-Abs-Key]—Timeframe: none
“integrated disaster risk management” (13)
“disaster risk” AND “integrated management” (9)
Scopus (S) TITLE-ABS-KEY—Timeframe: none
“integrated disaster risk management” (35)
“disaster risk” AND “integrated management” (14)
Google scholar (GS) Allintitle-[all-text]-sorted by date
allintitle: “integrated disaster risk management” (92)
allintitle: “disaster risk” AND “integrated management” (12)
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3 Results: Integrated Disaster Risk
Management from an International
Perspective—From “Adding” to “Doing
Differently”

In 1987, the General Assembly of the United Nations des-
ignated the 1990s as the International Decade of Natu-
ral Disaster Reduction (IDNDR), and since then there
have been at least three world conferences on disaster
risk reduction (DRR) that have resulted in three major
frameworks for action: the Yokohama Strategy and Plan
of Action for a Safer World 1994-2005, the Hyogo Frame-
work for Action 2005-2015, and the Sendai Framework
for Disaster Risk Reduction 2015-2030. These frame-
works have brought together ideas, concepts, and actors
around common topics, such as better hazards monitor-
ing, reduction of vulnerability and disaster impacts, and
strengthening resilience. For instance, the Yokohama
Strategy highlighted gaps and challenges on early warning
systems; then the Hyogo Framework underlined the need
for enhancing resilience while stressing the importance of
proactive DRM over reactive measures. Finally, the Sendai
Framework looks at disaster from a more systematic point
of view, considering the underlying factors that influence
the creation and reduction of risks, such as governance
and those risks related to sustainable development. Other
aspects have remained a constant challenge during these
three decades. This is the case of IDRM.

Buin Zahra disaster  1990s International

In the 1994 Yokohama Strategy, the concept of inte-
grated management of disaster risks pointed to a better
strategy to achieve goals and objectives. It assumed that
disaster response approaches alone are not sufficient to
reduce disasters and risks; on the contrary, it presented
disaster prevention as a fundamental element: “it contrib-
utes to lasting improvement in safety and is essential to
integrated disaster management” (UN-IDNDR 1994, p.
2). Interestingly, the idea of “integration” that influenced
the Yokohama Strategy can be tracked back to the 1992
Rio Declaration (UNCED 1992), where the integration of
environmental and development concerns was the para-
mount goal.

Figure 2 illustrates landmarks in the historical develop-
ment of IDRM ideas. Between the 1960s and 1980s, the
international debate tended to concern how to provide coor-
dinated and efficient humanitarian assistance after disasters.
This period started with the international efforts to provide
humanitarian assistance to Iran after the Buin Zahra disaster
in 1962, and it culminated with the creation of the United
Nations Disaster Relief Office (UNDRO) in 1971. This
period is characterized by a “reactive” approach to disaster
as well as a lack of awareness about the underlying causes
(referred to in Fig. 2 as disaster risk creation (DRC)).

During the 1990s, the foundations for IDRM were laid
by incorporating the idea of sustainability and development
(derived from the 1992 Rio Earth Summit negotiation)
into the discourse of disaster and risk reduction. Although
global objectives still pointed to a reactive approach in 1994,
there was a growing awareness of DRC and the necessity to

Global Assessment Reports (GARs) on DRR

Iran (1962) Decade for Natural 2009; 2011; 2013; 2015; 2017; 2019; 2022
Disaster Reduction
Focus on (1987-1989)
intemc?ion-al UNISDR UNISDR UNDRR
humc:mtonon Yokohama Hyogo Framework Sendai Framework
assistance ;
Strategy for Action (2015)
measures
(1994) (2005)
UNDRO (1971) Rio Earth Summit
(1992) Sustainability
N
1960s-1980s 1990s 2000s 2010s-2020s

Unaware of disaster
risk creation (DRC)

Awareness but
working in silos

(reactive) (reactive)

Integration as “doing differently”
» Urban planning

» Social inequality / poverty
reduction

» SDG integration in general
» DRR: prevention and resilience

Integration as “adding”

Aware of DRC but still
rective

Fig. 2 Historical development of the integrated disaster risk management (IDRM) concept
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“integrate” different actors and development processes. This
type of integration is defined by Wisner (2011) as “integra-
tion by adding,” and it is characterized by a growing insti-
tutionalization of DRM with a multi-disciplinary approach.

By 2002, the Johannesburg Plan on sustainable develop-
ment requested actions under the chapeau: “An integrated,
multi-hazard, inclusive approach to address vulnerability,
risk, assessment and disaster management, including pre-
vention, mitigation, preparedness, response and recovery,
is an essential element of a safer world in the twentyfirst
century” (United Nations 2002, p. 20). This supports a
holistic approach that integrates DRM and DRR efforts and
principles into sustainable development processes. However,
it was the Hyogo Framework (UNISDR 2005) that prior-
itized the multi-sectoral integration of DRR among relevant
actors beyond the conventional domains of DRM (that is,
emergency response, early warning systems, and so on)
and stressed the need to integrate DRR into development
policies at all levels of government. For Zhang et al. (2004),
IDRM means the management of all types of disasters and
all phases of disaster management, focusing on hazard and
vulnerability, including the underlying causes of risks, and
emphasizing a multi-level, multi-sectoral, multi-disciplinary
coordination among stakeholders. In Zhang et al.’s words,
IDRM *“represents a kind of philosophy and concept, a kind
of basic system arrangement, a kind of integrated flow, a
kind of mode and scientific method and a kind of future
trend of disaster management” (Zhang et al. 2004, p. 115).

Likewise, the Sendai Framework deepens these notions
of integration by focusing on reduced vulnerabilities and
exposure and strengthening resilience. For example, recent
mid-term reviews point out “risk-informed sustainable
development” to stress the linkages between DRR and devel-
opment (UNDRR 2020; Sillmann et al. 2022), such as the
underlying causes of inequality, poverty, and other forms of
vulnerabilities. The Sendai Framework asserts that the reali-
zation of DRR requires “the implementation of integrated
and inclusive economic, structural, legal, social, health,
cultural, educational, environmental, technological, politi-
cal and institutional measures that prevent and reduce hazard
exposure and vulnerability to disaster, increase preparedness
for response and recovery, and thus strengthen resilience”
(UNDRR 2015, p. 12). This aspirational goal highlights the
relevance of vertical and horizontal integration through DRR
and DRM policies articulated from international to local
levels and among different actors and cross-cutting societal
issues, such as the Sustainable Development Goals (SDGs)
and climate change. Unfortunately, some studies have
pointed out the Sendai Framework’s lack of concrete con-
nections with these societal issues and processes: “despite
the rhetoric of vulnerability, the measurement of progress
towards DRR remains event/hazard-centric” (Chmutina et al.
2021, p. 786).

Wisner (2011, p. 2) refers to this overall integrative
approach as “doing things differently” and calls for devel-
opment in a “risk aware manner.” The latter means “integrat-
ing” the awareness of disaster risk creation and reduction
into other aspects of development. For instance, the World
Bank’s Global Facility for Disaster Reduction and Recov-
ery (GFDRR 2009) has shown how sectors such as water,
agriculture, and housing have been made risk-sensitive in a
number of countries.

In this sense, integrated DRM can be seen as a process
that involves the whole society and its activities and relations
on all scales. A relational approach—in Holling’s (1973)
ecological sense—is particularly useful here. Complex sys-
tems where nature and society are interconnected and inter-
dependent do not behave deterministically, predictably, and
systematically, but “systemically,” with complex feedbacks
that cannot be conclusively described and that “cross” multi-
ple scales, temporally and spatially (Voss and Dittmer 2016).
Then, a systemic understanding of integrated DRM should
start by considering the general conditions of the interplay of
stabilizing and destabilizing variables that lead to a system
maintaining a certain coherence and structure despite rapid
and radical variation of internal elements and the surround-
ing environment (Voss and Dittmer 2016). In other words,
“change” on multiple scales should be considered the norm,
with periods of slow, faster, and suddenly radical changes,
whereby different spatial and temporal scales interact (Gun-
derson and Holling 2002). This is the context for IDRM.

It is with this background that Shi (2012, p. 140) empha-
sized the importance of governance in IDRM and of map-
ping the roles of the various actors to understand the com-
plexity of integration: “The range of actors and the design of
the processes vary a great deal depending on the specifics of
the political systems as well as the socioeconomic and cul-
tural contexts.” However, examining IDRM actors and their
relationships, as well as structures and functionality (formal
or informal) of IDRM processes is methodologically chal-
lenging. Analyzing IDRM in a specific country will require
a spatiotemporal analysis of actors, processes, and relation-
ships that govern how disaster and risk are created/avoided,
managed, and reduced in each society.

According to Alcantara-Ayala (2021, p. 329), there is a
paradigm shift toward an integrative change in DRM when
governance is involved, “as overarching efforts need to be
strengthened first and foremost within the scope of regula-
tory frameworks and mechanisms of implementation.” In
2019, Alcantara-Ayala and colleagues pointed out the sys-
tematic nature of IDRM and the importance of addressing
the root causes of disaster vulnerability and exposure, defin-
ing it as:

A complex systematic process consisting of a series of
decisions, actions and activities, as well as a transver-
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sal coordination between the different institutional and
social actors, to understand and transform the needs
and weaknesses expressed in the different aspects
of vulnerability and exposure, in specific responses
and collective solutions, whose main objective is the
deconstruction of risk. (Alcantara-Ayala et al. 2019,
p- 2 own italics)

Similarly, Bliimel et al. (2021) analyzed differ-
ent sectors—that is, DRR, healthcare, humanitarian
assistance,business management, and education—aimingat
establishing a working definition of the term “integrated-
management.” The authors define IDRM as:

A complex and dynamic societal process in which all
aspects perceived as relevant by horizontally and verti-
cally as well as internally and externally cooperating
actors are understood in their context, and correspond-
ing effective and efficient measures are taken in a coor-
dinated manner by all relevant actors to prevent crises
or disasters and, in case of their occurrence, to avert
harm and ensure the well-being of the people at risk
under dynamically changing conditions. (Bliimel et al.
2021, p. 35)

Like Alcéantara-Ayala (2021) and Wisner (2011), Bliimel
et al. (2021) underlined the “coordination” of a multiplic-
ity of actors working on different geographical scales and
at all DRM phases with a greater focus on prevention and
the underlying factors of risk. One novel aspect refers to
“horizontal” and “vertical” integration in contrast to “inter-
nal” and “external.” For example, in the field of science,
“horizontal integration” refers to the coordination of differ-
ent disciplines such as in multi-hazards research and also in
transdisciplinarity. On the other hand, “vertical integration”
in the public sector refers to the cooperation of different gov-
ernment levels—national, regional, local, and international.

Besides these, we encountered diverse cases where IDRM
ideas are used in more specific domains, namely “integrated
landslide risk management,” “integrated flood risk manage-
ment” (IFRM), and “integrated urban risk management,”
among others. Such approaches are indeed practical exam-
ples illustrating a variety of actors working on or influencing
the DRM process. For example, Wang et al. (2021) studied
IFRM as an effective method to reduce damage from floods
in Beijing, China, while Mercado et al. (2020) studied the
governance aspects of IFRM in the case of Metro Manila,
Philippines. During the analysis we also detected several
peer-reviewed papers and institutional reports linked to spe-
cific countries: China, Japan, and Mexico. As the literature
addressing the term IDRM is in fact limited, we decided
to explore these outputs. Some of the following examples
reveal that IDRM ideas have moved from academic dis-
courses to practical approaches and actual policies.

@ Springer

In China, according to Shi (2012, p. 140), IDRM is seen
as a “basic feature of sustainable development.” Shi (2012)
explored past disasters in China to point out key aspects of
the Chinese government’s role in IDRM: overall leader-
ship, engaging civil society, and international cooperation.
The World Bank (2020) highlighted Shi’s observations,
especially about the government’s role in overall leader-
ship; however, it also criticized its “vertical leadership”
as interests between local, provincial, and national lev-
els in DRR rarely coincide. Shi (2012) and Zhang et al.
(2004) are some of the few scholars found in our research
who specifically look at IDRM in China. Unfortunately,
their studies lack comprehensive reflections on how, for
instance, China’s unique politico-economic system and
culture influence IDRM approaches and practice.

In Japan, according to Ikeda et al. (2008), an integrated
framework for DRM has been developing since the Great
Hanshin-Awaji Earthquake in 1995 (at Kobe). Okada et al.
(2013) illustrated these changes in Japan toward IDRM
by contrasting two main DRM approaches: the Jiishu-
bosai-soshiki and Machizukuri. Historically, community
organizations known as Jiishu-bosai-soshiki (Self-support
Disaster Reduction Association) were common and active
after disasters. These organizations were oriented toward
rescue and relief as well as self-evacuation. After the
1995 Kobe earthquake, Jiishu-bosai-soshiki were influ-
enced by local governments to focus on prevention and
preparedness too. In a study on Jiishu-bosai-soshiki, Bajek
et al. (2008) concluded that they tended to be guided and
mobilized by local governments, regularly supplement-
ing government actions on reducing disaster risks in
residential areas. In contrast, after the 2011 Great East
Japan Earthquake disaster, the Machizukuri (citizen-led
town-creation) approach includes a wide range of local
initiatives aimed at reducing disaster risks or mitigating
disaster effects. From the viewpoint of IDRM, the differ-
ence between Jiishu-bosai-soshiki and the Machizukuri
approach is that the latter is holistic and multi-focused; it
is therefore not limited to disaster concerns only. Machi-
zukuri is citizen-led (not strongly influenced by govern-
ment), involves multiple stakeholders, and takes account
of day-to-day issues instead of focusing on one-time prob-
lems. Although community-led DRM has proven to be an
effective way to integrate DRM at local levels in Japan, the
necessary structural changes (for example, social norms
and culture) to prevent the creation of disaster risks require
the involvement of actors and stakeholders at all levels,
such as national and regional institutions.

In Mexico, according to Alcantara-Ayala et al. (2019),
the 2012 General Law on Civil Protection established the
basis for an integrated management of disaster risks, defin-
ing IDRM as:
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The set of actions aimed at the identification, analy-
sis, evaluation, control, and reduction of disaster risks,
considering them from their multifactorial origin and
in a permanent process of construction. It involves
the three levels of government, as well as all societal
sectors, to facilitate the creation and implementation
of public policies and strategies which are integrated
to sustainable development policies and principles.
These take on the structural causes of disasters and
strengthen the resilience capacities of society. Inte-
grated actions cover the stages of risk identification
and/or its process of formation, forecasting, preven-
tion, mitigation, preparation, response, recovery, and
reconstruction. (Gobierno de México 2014, p. xi)

Despite this holistic statement, some studies showed that
in Mexico traditional views persist (that is, vertical non-
participatory governance, disciplinary silos) in DRM that
rationalize the current implementation of this law (Mansilla
2019; Maurizi et al. 2020). On the other hand, Alcantara-
Ayala et al. (2019) analyzed “integration” beyond DRM
institutions by looking at urban development and environ-
mental policies, budgeting, and governability processes,
such as accountability. This novel angle tries to capture the
comprehensiveness of DRM and DRR processes beyond
the traditional and often compartmentalized DRM and civil
protection domains. Interestingly, while this approach pays
close attention to the interconnections and interdependencies
of different public systems, the research leaves aside other
relevant dimensions and sectors detected in our literature
review, such as the role of academia and research institu-
tions, civil society, and the private sector. These sectors
play important roles in integrating different phases of DRM
(Wisner 2011).

Based on Puente (2012) and Oliver-Smith et al. (2016),
Alcantara-Ayala et al. (2019) proposed that the transition
from traditional DRM to IDRM could be based on at least
five normative principles: efficiency and equity, integral-
ity, transversality, co-responsibility, and accountability. In
the case of Mexico, these principles intend to guide policy
design and the implementation of IDRM. Unfortunately, no
recent evidence on how this approach is being taken up by
Mexican authorities or recent examples of policy design
were found.

The short examples from China, Japan, and Mexico show
that an integrated management of disaster risks may be mov-
ing from a conceptual debate (1990-2000s) to an actual
implementation debate. The examples reveal, nonetheless,
that there is not a one-size-fits-all way to approach IDRM,
and a mechanism or framework to assess the integration of
DRM at country and city levels does not exist. The following
section deepens these issues and proposes key elements to
advance the study and assessment of IDRM.

4 Discussion and Proposals:
Proto-Indicators for Advancing Integrated
Disaster Risk Management (IDRM)

The need for an integrated approach to DRM lies in the
fact that the root causes of disaster risks and vulnerabil-
ity are embedded in a complex web of societal processes
and actors that goes far beyond the traditional domain of
civil protection and risk management. This means that this
integration requires looking at development processes and
societal and individual relations (Erikson 1976). Thus,
IDRM should not be seen only as a “part” of sustainable
development pathways but as a “transversal” element with-
out which sustainability cannot be reached.

On the importance of integrating DRR and DRM into
other international agendas (that is, the Paris Agreement,
SDGs, New Urban Agenda, and so on), there are three
identified problems. First, if we use a systemic perspec-
tive on DRR/DRM where historically defined processes
of social formation are taken into account, “sustainable
development,” “disaster,” and “risk” need to be contextual-
ized and defined in the first place, that is, from within the
respective sociocultural orders one is aiming at (Voss and
Dittmer 2016). This is extremely complex as it requires
the development of sociocultural (sociological) meth-
odological frameworks that orient the navigation within
this complexity in different (cultural) contexts. Voss et al.
(2019) are developing the conceptual Culture-and-Catas-
trophe Framework for this purpose. The second problem,
as pointed out by Wisner (2011), refers to the relationship
of disaster risk with other urgent societal issues, such as
climate change, poverty reduction, gender equality, and
development in general. As far as disaster risks continue
being perceived as a sectoral problem, IDRM will neces-
sarily tend to compete on different scales with other devel-
opmental issues, for both attention and resources. The
third problem relates to a multi-dimensional integration.
As IDRM looks to integrate with other societal agendas,
it does not question if, for example, the SDGs and Paris
Agreement are internally integrated themselves. This leads
to the conclusion that an IDRM can exist at two levels: it
can be “internally integrated” when directly related pro-
cesses of disaster and risk (that is, monitoring, training,
science, and so on) and related stakeholders (practitioners,
decision makers, institutions, and so on) articulated at dif-
ferent dimensions, including spatially, temporally through-
out the DRM phases, and sectorally; and it can be “exter-
nally integrated” when DRR are intertwined with other
societal processes, such as gender equality, poverty reduc-
tion, and sustainable development in general. This type of
integration means that DRR and DRM are coupled with
multiple systems, namely, climate systems, ecosystems,
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and human systems (IPCC 2022). Thus, avoiding, manag-
ing, and reducing such risks entail a systemic task that
goes from addressing the interactions of different coupled
systems to considering the singularities of societies and
territories.

There are also several challenges in implementing IDRM
from a systemic point of view. As pointed out by Alcantara-
Ayala (2021), little attention has been paid to integrative
approaches to DRM, in part due to the resistance of compart-
mentalized styles of public management that have encapsu-
lated it into rigid and often instrumentalized institutions. But
beyond the changes needed for IDRM, it is necessary first to
point out basic ideas that define IDRM in a general sense.

On this point, our study identified in the literature 29 ele-
ments that could lead towards an identification and assess-
ment of IDRM (see Table 2). We have decided to call these
elements “proto-indicators” as they are presented as “ideas”
or “candidates” for indicators (Czicz et al. 2021).

The 29 proto-indicators (Table 2) reflect the multi-
dimensionality of IDRM in relation to at least four important
dimensions or directions (see Fig. 3). First is the integra-
tion of different kinds of actors, either within (internally)
or among them (externally)—for example, units of refer-
ence such as classes, groups, institutions, and social sectors.
Regardless of the proposed actors in Fig. 3, the “red axe” can
be expanded with other actors and institutions, depending
on the specific characteristics of the context where IDRM is
being analyzed. Second is integration at different geographi-
cal scales or levels, that is, actors or mechanisms of DRM
that operate from the national to the local simultaneously
and hierarchically. This spatial dimension (illustrated with
the “blue axe”) must also include the integration of states
into international and/or upper-regional levels, such as the
EU Civil Protection Mechanism in Europe. Third is integra-
tion in the temporal dimension (“green axe”), that is, actors
or mechanism of DRM that work throughout the main DRM
phases (that is, response, recovery, prevention, and prepared-
ness), with special focus on prevention and transformative
resilience (Wisner 2011; UNDRR 2015, 2019; Asadzadeh
et al. 2022). Fourth is integration of and in different relevant
societal processes, such as climate change, development, and
urbanization. This type of integration means that DRR/DRM
thinking participates or is embedded in systemic operations
of other societal processes and that it goes beyond the typi-
cal civil protection or risk management organizations. This
dimension relates to the division of labor and contrasts with
the traditional organization of societal sectors that have
tended to work in “silos”—something recently highlighted
by the Bali Agenda for Resilience in the 2022 Global Plat-
form for Disaster Risk Reduction (UNDRR 2022b). Fig-
ure 3 uses a cube-shaped figure to illustrate the integration
of DRM across different sectors, scales/hierarchies, and
temporally across the DRM phases and resilience pathways

@ Springer

(that is, transformation). Importantly, integration of DRM
requires synergies with other societal challenges and pro-
cesses, such as the SDGs.

5 Conclusion

This study analyzed the key literature at the international
level with the aim of offering a closer look at the concept of
IDRM while exploring potential indicators and conceptual
elements that may help to advance IDRM in national and
international contexts. One of our first observations is that
there is not a concrete or identifiable IDRM approach in the
literature but rather a set of ideas and experiences related to
what IDRM is and how it should be operationalized. Such
ideas and experiences are linked to scientifically digested
content and contextualized events, such as “integrated
landslide disaster risk management in Mexico” (Alcantara-
Ayala et al. 2019; Alcantara-Ayala 2021) or IFRM in China
(Wang et al. 2021), but they are rarely based on international
and comparable cases. Thus, it is possible to conclude that
IDRM research still requires adopting inter- and transdisci-
plinary approaches that adequately incorporate other forms
of knowledge and practices. In this sense, this is also a limi-
tation of the study: analyzing experiences and elements of
IDRM that are not systematically documented is a challenge
for comparative and international studies, although this
could be sorted out in the future with more systematization
and data collection (Sarmiento and Herard 2015).

Conceptually speaking, Bliimel et al.’s (2021) approach
to integrated management could count as an exception. They
considered IDRM multi-dimensionally and highlighted the
differences between internal and external integration as well
as horizontal and vertical integration. Nevertheless, Bliimel
et al. (2021) did not reflect on cross-cutting societal chal-
lenges, discussed in this work, in relation to the international
agreements: the SDGs, the Paris Agreement, and the New
Urban Agenda. Importantly, we are not here talking about
“external integration” with other sectors but rather with a
wide range of sectors (including their actors, stakeholders,
and institutions), such as those working on climate change
and sustainable development issues.

In this study we have also proposed that IDRM can be
better understood from at least four dimensions: sectoral,
spatial/hierarchical, temporal, and externally with other
cross-cutting societal challenges. These dimensions are
interconnected in a system (as we illustrated in Fig. 3), and
all are necessary to achieve an effective and efficient IDRM.
To that end, we proposed a series of 29 proto-indicators
(or principles) to guide the exploration and analysis of
IDRM in specific national contexts. Nonetheless, we have



351

International Journal of Disaster Risk Science

(9107) Towmi( pue ssoA (1107) 1uSIp

(1200
e[eAy-eI1eiued[V {(9107) uey (2102) WS ‘(+007) Te 1o Sueyz

(ST02) YIANN (S007) IASINN

(6102)
‘Te 39 e[eAy-erejued[y (1 107) JSUSIM ‘($00T) Te 32 JousIpm

(1200) 'Te 10 gang (120T) T 10 [own[g
“(1207) ereAv-ereiugaly (S107) YAANN (#007) Te 10 Sueyz

(eT20T ‘6107)
AAANN (1107) 3usIp ((S002) YASINA (+007) e 10 Sueyz

(ezz00) YIANN *(S00T) AASINN

(1202) Te 10 [owmnig :(S007) YASINN

(220T ‘6102 ‘S107) AANN (+661) IANAI-NN

(610T ‘S107) IAANN (1107 WUSIM *(S002) YASINN

(610Z “ST0T) YAANN (#007) 'Te 12 SueyZ ((1107) JOUSIM

(L00?) ePEIO

pue ueuystoferedon ($102) YIANN (#00T) e 10 Sueyz
(1200

Te 30 WY (BZTOT ‘6107) AAANN (#00T) 'Te 12 Sueyz

‘yoeoidde orure)sAs e woiy

YSLI I9ISSIP YIIM [P JBY) (SI0)0' U29m19q uoneradood jo
Sopow MaU SUIPN[OUT) SULIOJ [BUONMISUT MU JO Juawdoard(

‘suon

-ezrueg1o 1oy} yim Suofe yst-je ojdoad £q uonerrdoidde
pue uonedronted aAnoe 0] pajoalgns are s10ABIPUD JYA/INIA

'soonoead pue sarrjod YYA/INIA 1B Ul
payerdajur st aanoadsiad reanyno pue ‘Kjyiqesip ‘o3e ‘Topueld vy
*S)UQWISSISSe NSII ur sdnoid
[e100s pue a3pajmouy| Jo 2d£} Juaroyip Sunerodioour Jo aoue)
-Iodwr oy} 93pI[MOUI. SUOHMNISUT YOIBISAI PUE SISIUDIOG
*SUONIMIISUI ATIR[SISI] PUB [BIUSWUIIAOS UIYIIM
9oe[d soye) Sunjew UOISIO9P PISEq-9OUIPIAL JYTualds ‘ofd
-WIeX? JOJ :SWSTURYIOW JUIYIP YSnoay) pado[oaap sI syiom
-owredJ Y uryam donoeld pue Sunjewr £o170d 10§ 90UAIOS
*SJuQ
-ss9sse YS1I A1euI[dIoSIpIojUI pue SPIEZEey-I} [N SOPNJoul SIY],
‘syoeduur 1)sesip Ajridue
Jey[} S9OTAIAS JISeq JO uondnisip PIOAe 0} AINONNSEIJUI
[eonto Jo s1eSeuew pue sradojoadp Suowe uoneIOqR[[0)

*SI9ISESIP
Surmp [euonounj urewas o} Ayroeded 119y SUAYISUANS Jey)
QOUDI[ISAI JO [0AJ] B I J[INq a1k s[eridsoy mau [[e jey) Sur
-Insu? Aq , J9)sesIp woiy ofes syeirdsoy,, jo [eos o) Sunowoid
‘sanrunjzoddo ssoursnq jo uonowoid y3noy) sjrope
uonoNpal YSLI JAJSesIp ur 10303 djearid ay) jo uoneISauy
‘(uBWINY PUB [RIOUBUL) S9IINOSAI UTISSE
syuawuIA03 :Surrwergord oyewrd pue juoawdo[aAdp ojur
WA eidayur pue ojowoid 0 Jusunruwiod reontjod Juong
‘uononpal YsiI 19)sesip 10y dnois [euro)srurw-1our ‘oduwexo
J1OJ :SBOJE JURIYIP WOJJ SUONMTISUT JI0W JO 0M) Sune[none
“(JeLIISTUIL-IAIUT JO ADUaSe-10)ur) SIIPoq [RUOMITISUI-IoI]
Rt (el
105 sarorjod oriqnd Suronpoid ur 9jeI0qR[[0d A[[RNIUSAD pUR
‘SSNOSIP PUB JOW $J0JOAS JUIIDJJIP WOIJ SI0IOE dIAYM (SI[q
-eypunoi ‘surtoperd ‘st Jeyy) sdnoid pazieuonmrsur aIe 1oy [,
‘uoneIoqe[[od 10§ santunjroddo 9jeard pue 1950} A[3SO[0
JJIOM BIWAPEOR PUB ‘AIO100S [IAIO ‘S10309s ojearid pue orjqng

uone1adood Jo sopowr pue I0qe] JO SUOISIAIP MIN

diyszoumo pue uonedronred

spunoi3
-yoeq [RINI[ND pue ‘AYTIqesIp @3k ‘Topual uo aA1dAdsIog

Q0UQI0S YSII 1a)sesIp Areur[drosipsuel],

snxau Korj0d-20ua10g

Q0UQIOS pue YoIeasar Areurdrosipiojug

INONISEIJUL [BONLID

10309s yireay oy ut Suruued Y

10309s 9yeArid ay) ur INYA]

AT T0J S90IN0SAY

SOIPOQ [RUOTIMIT)SUT-ISIUT [EUOTJEN

surzojje[d [euonjeU [I0303S-TNIA

UOoTIRIZIUI [BI0)OS
(1BIUOZIIOH) UOTIBISIUI [BI0)OS

RERITN

uondrosaq

SI0}eIIPUI-0J0I]

(YD) uswaSeuew YSLI IA)SESIP PajeISajul 10§ SI0JEOIpUI-0)0Id ¢ d|geL

pringer

Ns



Sandoval et al. Integrated Disaster Risk Management (IDRM)

352

(1102) TousIA *(S00T) IASINN (+00T) 'T& 12 Sueyz

(610T ‘S107) YAANN (102)
14S {(170T) TPUSIM (+00T) 'Te 12 SueyZ {(+661) IANAI-NN

(1202) "Te 10 [Pwng «(0z07)
Te 30 e ((610T ‘S102) YAANN (+007) 'Te 1° Sueyz

(1200)
e[eAy-eIeIuedly (6107) YAANN “(Z107) S (S00T) YASINN

(6107) T2 30
e[eAY-BIRIUED[Y (610 ‘ST0T) MAANN (#00T) ‘Te 10 Sueyz

(1202) Te 3 Suem (6107) ‘Te 32 uaziog (3107) ‘Te 32 OpuIsoy
{6102 ‘ST10T) YIANN (1107) _UsIpm (S007) YASINN

(8102)
“Te 30 0pussoy {(S107) IANN “(2102) WS (S00T) YASINN

(1207) erehy-ereiugsry $(6107) Te 19 e[eky
~eIRIULdLY H(S107) MAANN “(1107) JAUSIM £(£007) T2 10 Sueyz

(610T “STOT) IIANN (T10T) 1USIM *(+00T) e 1o Sueyz

(1207) ereAv-ereiugd[y (1107) JOUSIM “(+007) Te 10 Sueyz

-9oue)sisse Juawdo[oaap

9[qeuresns ysnoIy) Y Sunioddns uo s110jjo sopnyour siy [,

*(SJUQWISSISSY SPAIN J0ISesI(J-1s04 [euoneN ‘o[durexs 10y

:I0ATODQI SE PUE JOUOP SE [J0q) J0UE]SISSE UBLIE)TUBWNY Y}
0JUT JARY(J JO UOIIBITAIUI pUB ‘9oUIYO0D ‘soFeyul] JoFuons

‘uonuaaaxd
uo siseydwa PIIm woIsAs suoneN pAarun ay) Yum Aqreroads
‘(uotu() ueadoiny ‘ordwexs 10§) suonezIULSIO [BUOTIFAI
Jofew Jo/pue [eUORUINUI YIIM Y [BUOTIEU JO UOT)BUIPIOO))
'saseyd JARI [[e WOIJ BIep SOpN[oul SIY} ‘SOnsnels
[eIOUJO [RUONRU UIYIIM BIRP PIJB[AI-SLI IOISBSIP JO UoneIdajuy
*S[9AQ[ [BOO] PUE [RUONEU [0 JB SW)ISAS Judwageuewt
KouaZIowa se [[om se (2InJ[nd) s9ss2001d FUNYeW-UOTSTOP
pue £Ko1jod [ejuUaWILIoAOT 0JuI pPAjeI3IUI [[om aIe (SAM )
SwRIsAs Sururem A[Ied jey) aInsud sapoedes [euonmnsuy
*S[9AJ] [BLIOJLI
-19} JO soTeos TeoryderSoos JuaIoyIp Je AR U0 (UIyiIm IO)
SI0JOB U2aM)Qq SAITIQUAS Je[rwIs Jo ‘sarpms ‘sdnois ‘sprepuels

‘su3redwred uononpar K11oa0d pauriojur
-YSLI I19)SesIp ‘Q[dwexa 10j :SWSIURYOW pue SIIFIens
9Sueypd oJeWID Jo/puE SOIS AI2IOU0D OUI (T JO uoneISauy

*STOAQ[ JUQWUIAA03 [Tk Je sjuownisur Juruued
pue sarorjod juswdoraaap ojut sodrourid Y Jo uoner3aguy
‘uonejuaw[dwy JOo SWSIURYOIW
pue syomowrery £10je[nSa1 Jo odoos Ay UTYIIM ISOWRIO]
pue Is1y pauayi3ual)s aIe s3I0 SuIyoIeIdA0 YYA/INIA

*SJUSWINOOP [BIOLJO U  [eINJeU,, JOU 9Je SI0)SesIp Jey)
uontugooar ‘ordwexs 10§ :uouawoudyd [euoISUSWIP-H[NW
(oTwa)sAs pue oTWRUAp) © Sk YSLI J9JSesIp Jo Surpue)siopun)
INYAI 10}
SjuoWAIINbaI  [ESIOASURI),, QI S[OAJ] [BIIO}LIIS) PIIBIIUSIQIP
JO SI0JOR [B100S JO UONEBIIDUOD PUB ‘UOHBUIPIOOD ‘UONRISAUL
‘910 ‘poojuerens are £1a100s [eontjod pue [IATO Aq Juown
-o3euewW Ay} pue SIOP[OYAN LIS YSLI JAISesIp [ejoald Jo uon
-ejuasa1dar a1oym seImonns [e39] pue suonMISUI JqeureIsng

uoneI39IUI [RUONRUIU]

WA jo uonenonte/dn-3uress

uoneI3our ereq

SMH Te[edos-nnN

uoneradood Ie[ess-nnA
(TeonIeA) uoneidejur fesryorerdry/reneds

S91391eMS 93URYD ARWIO Puk ‘SOS WA USIMIOq SIISIOUAS

Suruuerd pue juawdoraaap ojul YIJ

QOUBUISAOT YSII I9)SBSI(

YSLI 19)SeSIp JO Sulpuelsiopun ONSIOH

uonezireUOnMNSUL NAAI

$32IN0S

uondrrosa(q

SI0JeJIPUI-0J01d

(ponunuoo) zsjqey

pringer

Qs



353

International Journal of Disaster Risk Science

(1200) eredv-ereiugory {(6102) 'Te 10 e[eAV-EIeIugo[y (S107)
TIANN (TT0T) S H(900T) T8 19 BPA H(S007) AASINN

(1207) eredv-ereius[y «(S107) YYANN (1107) IousIm

(1202) vleAy-erejugoly (1107) JOUSIM ($007) T8 19 JoUSIpm

(1200) eredv-ereiugary ((z102) WS (1107) 1oUSIM
1(002) YASINN “(00T) 'Te 10 SueyZ “(+661) YANAI-NN

(z100)
IS (S002) YASINA ‘(H#007) Te 19 SueyZ (+661) YANAI-NN

(1207) ereAy-erejugd[y (1107) JOUSIM

“owir Jnoy3noIyy JYInos st AJI[Iqeureisns
o[y “yonpoid e se jou pue ssa001d e se uads ST R[] Yeyd
sardwir 31 pue ‘swa)sAs ueqin pue [ein yjoq o} sarjdde siyy,

'$9559001d Juowdoreadp 03 diysuone[ar OISULIUL S pue ‘Y

JINI JO 21nmjeu O1wd)sAs pue drueuAp oy} Jo uoniugoody

"SIQISBSIP 0) SONIIqEIOUNA [BJUSWUOIIAUS PUE “OTOU
-099 ‘[BI00S 20NPAI 0} SWSIURYIIW SE [[oM St ‘A)I[IqeIou[na
I0)SESIP JO 2INJeU [RUOISUSWIP-N[NW 3} JO JUWSPI[MOUNOY

. SUONIpPUOd JJesun,,
Surdeys os ‘uo os pue ‘uoneziueqin pauuejdun ‘yuoWIUIoA0T
Jeom se yons  sarnssaid orwreuAp,, ySnoy) paprwsues aIe
SYSII 19)SBSIp MOy sapnjour siy [, “A[erodwa) pue A[reneds
.“s9sneo 1001, JUBISIP UM SUISOq Jey) SYSLI pue SIAJSESIP JO
ureyd [esned 9y} JO (SJUAWNIOP [BIOLJO UT) JUSWIPI[MOUNOY
‘uonesyrdure 1oedwr pue uoneaId YSLI I2ISESIP JuIpIoAe
pue ‘Suruued pue juswdooaap 03 seyorordde pawrIoyuI-ySII
Jo uoneyuowadwr ‘odwexs 10y :$1030€ puE ‘suORMITSUT
‘suoneziuesio Suowe  uonuaaald Jo aImo,, € SI AIAY ],
‘ssouparedard
pue uonjuaraid uo stseydwo reroads yim saseyd NI
oy} 1noySnoIy) 2Je[nonIe WSIULYdIW pue SANIANOE AN

*SYSLI JO Juuwageuew
pue uonONPaI 3y} 10§ A1AIP—a[qeaoe[daril pue—a[qe
-deosour ue se ‘oIej[om [e100S JO SULIS) UT sjuswaInbor pue
‘stenuajod ‘sanifiqedes ‘sjosse ‘s90Inosal ‘saoudrradxa suorn
-1pu0? s,21doad Jo JuawISsasse Ay} 10§ SI[BOS PUB SUOISUIWIP
JUQISYIP JIAY} SISPISU0D 1] . AN[IqelIqey pue K)I[erIojLIIo)
‘S9110J1119),, JO SuIpue)sIopun ) Je pawre (Aneyenb/oan
-ejuenb) sIsA[eue Jo S[POW pue ‘SPOYIoW ‘SIALIOAY) JO Is()

(idino ue j0u) sseoo1d se AT

SONIIQRISUINA [EUOISUSWIP-I[AW JO UOIIONPIY

SYSLI JOJSBSIP JO SASNED J0OI JUBISIP JO UONTUS00NY

uonuaaxd Jo armn)

saseyd AR Sso1or uoneI3auy
uonei3ajur [erodway,

. S911031119),, Jo Kyrxordwroo oy Surpuelsiopup)

$32IN0S

uondrrosa(q

SI0JeJIPUI-0J01d

(ponunuoo) zsjqey

pringer

a's



354

Sandoval et al. Integrated Disaster Risk Management (IDRM)

Dimensions of Integrated
Disaster Risk Management
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Fig.3 Dimensions of integrated disaster risk management (IDRM)

also detected the need for more comprehensive theories and
methodologies to further advance IDRM in this regard.

In sum, IDRM encompasses different kinds and levels
of “integrations” that go from internal (that is, DRR and
DRM domains) to external (that is, all societal processes),
including temporal and spatial integrations. In other
words, we are talking about a dynamic and systemic inte-
gration of DRM. This makes IDRM something complex to
study and especially implement, as it requires a profound
understanding of the cultural and social conditions that
shape DRR and DRM domains in each context. If these
cultural settings are not considered or addressed in the first
place, any attempt to advance IDRM (especially from an
international cooperation perspective, that is, from out-
side) may tend to fail. Presumably, inside-out and bottom-
up approaches that consider co-design and co-production
of solutions and governance approaches may have greater
chances of success. After all, advances in DRR and DRM
are widely accessible, and knowledge is openly shared, but
their usage, impacts, and effects will be diverse depending
on the institutions and cultures of each society.
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