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Abstract
External emergency assistance (EEA) provided in the aftermath of a disaster has costs and benefits to the donor and
recipient countries. Donors benefit from quick recovery feedback effects from the trade and cultural links, and recipient
countries have additional resources to manage the emergency. However, EEA costs could outweigh the benefits. Costs
include dependency, low development of risk reduction capacity, and staff burdened with managing the assistance as
opposed to managing the recovery. Current efforts to reduce dependency on EEA are not sufficient; they are based on
limited past experiences with extreme events and are not based on the understanding of future risks. In this article, we
present the concept of a climate fragility risk index showing factors that affect a country’s predisposition to be fragile to
climate change threats and we suggest that countries with a high climate fragility risk index tend to depend on EEA. Further,
the article presents the concept of critical thresholds for extreme events as a metric to identify possible dependency on
EEA. In addition, based on expert and policy consultations organized in the Philippines and Pakistan, we identify measures
that can enhance the effectiveness of EEA including targeted EEA provision, better integration of lessons learned from the
relief stage into the rest of the DRR operations, proper documentation of past assistance experiences and consideration
of these lessons for the improvement of EEA in the future, as well as developing tools such as critical threshold concepts
that can better guide the donor and recipient countries on more effective delivery of EEA.
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1. Introduction
Climate change can exacerbate extreme weather events,
putting severe stress on the disaster risk management
capacity of affected countries (IPCC, 2012). Such coun‐
tries may require more external emergency assistance
(EEA), especially those with seriously impaired capacity
to manage disasters. This can then put an additional bur‐
den on the national budgets of EEA donor countries.

As a result, there is an emergent view that the EEA
has costs and benefits for both the donor and recipi‐
ent countries, and that such assistance can have climate
security implications. However, there has not been much
research on identifying specific climate security impli‐
cations of increased EEA needs, and how best the EEA
can be managed in such a way that both the donor and
recipient countries can maximize their climate security.
This necessitates a revisit of the EEA in terms of climate
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security. Viewing the issues associated with extreme
events and EEA through the lens of climate security
can help us to move away from a short‐term thinking
paradigm towards long‐term thinking, with an emphasis
on risk communication and risk mitigation.
EEA has significant implications for both the recip‐
ient and donor countries. EEA, if not designed well,
may cause recipient countries to become dependent
on such assistance. Conversely, EEA is an economic
cost to the donor countries, and it is a lost economic
opportunity that the donor country could have invested
elsewhere with better outcomes for its people. Hence,
improving the EEA is beneficial to both donor and recipi‐
ent countries.
Keeping the above background in view, this article
explores the possibilities for enhancing the effective‐
ness of EEA received by countries affected by extreme
weather events. Towards this objective, the article
explores the linkage between the climate fragility of
a country and the development status of that coun‐
try, by developing a climate fragility risk index (CFRI).
Further, the article presents a critical threshold idea for
the delivery of EEA to the countries affected by extreme
weather events. Based on a set of stakeholder work‐
shops organized in the Philippines and Pakistan, the arti‐
cle goes on to present various means for strengthening
the long‐term risk reduction learning from EEA experi‐
ences of recipient and donor countries.

their well‐being. Relief and rehabilitation are important
areas of DRR and have been traditional areas of opera‐
tion for governments for centuries. As a result, govern‐
ments have made significant progress in perfecting relief
operations in the aftermath of natural disasters, espe‐
cially for “normal” events (those that are within the expe‐
rience domain of local stakeholders).
However, extreme events, such as those with a return
period of 50 or 100 years or more, are still a challenge for
governments especially when they occur at a place and
time that is least expected. This is largely due to a lack of
experience and expertise in dealing with extreme events,
and a lack of capacity, especially at the local level. As a
result, many governments require external support for
rescue and relief in the short term and for reconstruction
and rehabilitation in the long term.
2.1. Current Status of External Emergency Assistance:
A Case of Japan

Every year, millions of dollars are being spent on EEA.
Between 2000 and 2019, Asian countries received emer‐
gency assistance to the tune of $100 billion (UN Office
for the Coordination of Humanitarian Affairs [UN OCHA],
2021). In addition to financial resources, countries are
also employing their military to deliver disaster relief
related services. A survey conducted by the American
Security Project (2012) indicates that militaries in more
than 70% of countries around the world have humani‐
tarian assistance and relief as a critical mission. The role
of the military in disaster assistance may increase in the
future, putting such personnel in high demand and pos‐
sibly escalating the cost of humanitarian assistance due
to military deployment.
The figures reported in terms of EEA often do not
reflect the time and resources spent by the donor coun‐
tries in delivering assistance to an endpoint. These
resources include the time spent by the ministries and
relevant government agencies in deliberating and design‐
ing the assistance, and in deploying the assistance in
the field.
One of the means of reducing dependency on EEA is
to strengthen disaster risk reduction (DRR). It is expected
that DRR will provide climate security benefits mainly
through contributing to resilience to shocks, and by
positively affecting the physical, environmental, social,
and economic assets that communities depend upon for

Japan contributes a significant amount of EEA to coun‐
tries affected by severe disasters. Currently, a major pro‐
portion of Japan’s EEA is allocated to address emergen‐
cies emanating from climatic hazards such as floods and
typhoons which are also likely to be influenced by climate
change in the future (Figure 1).
Climate change projections indicate that losses asso‐
ciated with cyclones will increase, there is likely to be
an increase in the average maximum wind speed of
cyclones, and flood losses in many locations will increase
in the future (high agreement; IPCC, 2012). This indicates
the possibility that developed countries like Japan may
have to allocate more resources for EEA if the capacity of
vulnerable countries is not significantly improved in the
future. This could have climate security implications for
both donor and recipient countries.
As such, Japan’s climate security is affected by a
set of complex factors. For example, one of the major
sources of climate threat to Japan is related to its food
imports. Japan imports more freshwater than the water
withdrawn within its borders and saves nearly 20 km3
of water by importing food. Climate change impacts in
exporting countries will result in food and water insecu‐
rity for Japan (Inuzuka et al., 2008).
Disasters elsewhere can have a significant impact on
Japan’s economy. For example, the Bangkok floods of
2011 caused a total estimated loss of $47 billion, with
90% of the losses accrued by Japanese companies and
related investments (Prabhakar & Shaw, 2020). This indi‐
cates how the impacts of extreme weather events are
increasingly becoming transboundary.
Japan invests significantly in developing countries
that are highly vulnerable to natural hazards and related
losses. Japan’s foreign direct investment outflows to
Asian countries have been increasing over the past
decade. Foreign direct investment has increased espe‐
cially in Thailand after a brief decline following the 2011
floods. Japanese companies are projected to increase
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2. Current Status of External Emergency Assistance
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Figure 1. The proportion of EEA provided by Japan by type of events. Source: Japan International Cooperation Agency
(JICA, 2017b).
investments in ASEAN (Association of Southeast Asian
Nations) and China (JETRO, 2018). This signifies the need
for Japan to reconsider and redesign its EEA strategy,
thereby maximizing its climate security as well as that of
recipient countries.
Japan’s first experience with EEA was to respond to
the Cambodian refugee crisis in 1979. This issue made
the Japanese government realize the necessity of build‐
ing capacity to send EEA to countries that needed assis‐
tance (Kawakami et al., 2014). Following the establish‐
ment of the Japan Medical Team for Disaster Relief in
1982, Japan enacted the Law Concerning Dispatch of
the Japan Disaster Relief Team (JDR law) in 1987, which
expanded the limited scope of Japan’s EEA to include
medical teams to deal with various significant disasters
in general (Ministry of Foreign Affairs [MOFA], 2017).
When Japan enacted the Act on Cooperation with UN
Peacekeeping Operations and Other Operations in 1992,
which deals with conflict‐related issues, the area covered
by the JDR law was further specified to include natural
hazards and human‐induced disasters (Nakauchi, 2011).
Japan’s efforts on EEA consist of three pillars: personnel
contribution, in‐kind contribution, and financial contri‐
bution (MOFA, 2021). Japan International Cooperation
Agency (JICA) is in charge of the operation of two of
the pillars: (1) personnel contribution, namely dispatch‐
ing the Japan Disaster Relief Team, and (2) in‐kind con‐
tribution, namely provision of emergency relief goods.
The other pillar, financial contribution, is operated by the
Ministry of Foreign Affairs (MOFA), either bilaterally or
multilaterally. In the event of a large‐scale disaster, Japan
provides EEA based upon a request from the government
of the country affected (JICA, 2017a).

Focusing on personnel contribution, Japan’s EEA con‐
sists of five categories: (1) search and rescue team,
(2) medical team, (3) infectious diseases response team,
(4) expert team, and (5) self‐defense force unit (JICA,
2020). Since the implementation of the JDR law in 1987,
as of July 2021, a total of 160 teams have been dis‐
patched to 48 countries and regions. Historically, Japan
has developed its institutional framework for EEA to
meet the needs of countries that have been hit by
natural disasters promptly and effectively. There are
two major developments worth highlighting concern‐
ing operations and the institutional structure of per‐
sonnel contribution. First was the experience of EEA
responding to an earthquake disaster in Central Java,
the Republic of Indonesia in 2006. This marked the first
time that Japan’s EEA included a team to support not
just emergency assistance, but also the post‐disaster
recovery phase (MOFA, 2006). The team reviewed
the situation and developed plans for early recovery,
thereby making assistance and recovery a seamless,
holistic project. Second, in response to the Ebola out‐
break in 2015, the newest team out of the five cate‐
gories, namely the infectious diseases response team,
was established (MOFA, 2016). Through operations over
30 years, Japan’s EEA has improved in many respects,
especially in terms of its effectiveness and flexibility.
The other key achievement is its international recogni‐
tion. In 2010, the search and rescue team was classified
as “heavy” by INSARAG (International Search and Rescue
Advisory Group) External Classification, which is the high‐
est classification (JICA, 2017a).
While Japan has a significant record of operations
since the formal inception of EEA in 1987, there are
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only limited academic reviews that analyze the effective‐
ness, advantages, or shortcomings of this assistance. This
article is an effort to fill this gap, aiming to make the
function of EEA more effective, especially with regard
to DRR and future risks. Generally speaking, the major‐
ity of the reviews and evaluations of Japan’s EEA discuss
how to strengthen the activities of the Japan Disaster
Relief Team, given the legal and institutional framework.
There has been research on how to realize effective man‐
agement of Japan’s self‐defense force for EEA (Kiba &
Yasutomi, 2014). Issues surrounding the legal or insti‐
tutional frameworks are also related to the effective‐
ness of EEA. A typical example is the case of Haiti in
2010. The recipient government was slow to issue a
demand for assistance, resulting in a delay in dispatch‐
ing Japan’s Disaster Relief Team. Consequently, there
was a discussion on how strictly Japan should adhere
to the principle that, as stipulated in JDR law, the coun‐
try can only dispatch EEA after it receives a request for
assistance (Kamata, 2012). Other issues include how to
realize efficient logistics or better coordination with the
recipient and other donor organizations, and how to
manage the health of disaster relief workers (Nakauchi,
2011; Noguchi et al., 2018). Moreover, JICA’s review of
its own dispatch experience and its research projects to
strengthen the activities of EEA are more focused on the
efficiency of its operations.
In light of the review of the historical development
of Japan’s EEA and related literature, there are two
areas where significant improvements can be expected
in terms of policies and operations for EEA. First, there
is a lack of clarity on how to effectively situate EEA in
the overall framework of JICA’s policy on official devel‐
opment assistance (ODA) which aims to mainstream dis‐
armament, demobilization, and reintegration (DDR) in
development or in MOFA’s policy on humanitarian aid
in general. While JICA’s policy on DRR has been in place
since 2006 and aims at mainstreaming DRR in develop‐
ment (JICA, 2017b), it is not clear whether this over‐
all framework applies to EEA operations in any sense.
A review of reports by JICA for the historical timeline of
dispatches of EEA shows that there has been no such
consideration of either short‐term or long‐term perspec‐
tives. Similarly, MOFA’s policy provides an overall frame‐
work for Japan’s humanitarian aid policy (MOFA, 2011).
After pointing out that human security constitutes the
overarching challenge for humanitarian assistance, the
MOFA policy discusses the diversification of humanitar‐
ian crises. The document encompasses not only nat‐
ural and human‐induced disasters but also includes
conflicts and provides general five policy responses:
(1) assistance to refugees and internally displaced per‐
sons, (2) smooth transition from emergency assistance
to early reconstruction and development assistance,
(3) response to natural disasters, (4) security of human‐
itarian aid workers, and (5) civil‐military coordination.
Concerning natural disasters, the policy underlines that
Japan provides wide‐ranging support to enhance the

capacity of developing countries in their efforts on dis‐
aster reduction.
Second, with the recent movement toward aligning
DDR and climate change adaptation, the current discus‐
sions on EEA lack perspective on covering long‐term dis‐
aster risk management. A recent study points out that
although preparedness is a key factor in DRR, a substan‐
tive amount of ODA has been used for EEA, indicating
the disconnection between EEA and long‐term disaster
risk management (Shimano et al., 2016). This aspect of
financial issues between overall DRR policies and EEA has
been the topic of discussions on development studies
concerning ODA in general (Raschky & Schwindt, 2012;
Thérien & Lloyd, 2000). Beyond the issue of finance,
there are significant limitations on establishing a frame‐
work for long‐term disaster risk management, keeping
EEA within the scope of other ODA policies on DDR and
climate change adaptation. This issue is reflected in the
assessment of the EEA strategy for individual cases.
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2.2. Climate Security, Fragility, and External Emergency
Assistance
To improve the efficacy of various forms of EEA that
Japan and other donor countries provide, it is important
to assess their effectiveness in both the short and long
term. From the short‐term point of view, this type of
assistance should reach those in need in a timely man‐
ner so as to safeguard the life, health, and dignity of
the affected people. Further, short‐term positive impacts
could lead to a long‐term engagement between the recip‐
ient and donor countries to ensure positive, long‐term
risk reduction. In addition, such engagements may also
spill over into feedback for Japan itself in terms of a pos‐
itive impact on its economy and people. Hence, such
assistance can lead to the long‐term outcome of engage‐
ments facilitated by short‐term opportunities created by
extreme events. Here, the concept of climate security
and fragility comes in handy when looking at EEA through
a new lens, as these concepts provide a long‐term per‐
spective on the sustainability of assistance interventions.
Security refers to the political, institutional, and
social environment where individuals, societies, and
countries have the freedom to decide their current and
future wellbeing. Climate security denotes the threats
posed by climate change to various aspects of human
security (Prabhakar & Shaw, 2021). It has become evi‐
dent that climate security is an important issue for
both recipient and donor countries. Due to the inclusive
nature of what defines climate security, discussions on
climate change have been able to expand beyond tradi‐
tional notions of specific areas such as food and energy
security, to encompass a much more holistic meaning.
Climate security can be seen both as a framework
that guides policy interventions and institutions, and as
an outcome of policies and institutional actions (Figure 2).
As can be seen from Figure 2, as a guiding framework
for policies, climate security enables integrated response

Climate Security as a Framework
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Figure 2. Climate security as a policy outcome and as a framework that guides policies and institutions. Source: Based on
Prabhakar and Shaw (2021).
by various actors, helps provide a better understanding
of the human consequences of climate change, resulting
in better policy attention, and enables dedicated deliv‐
ery of resources to the causes of climate change. On the
other hand, as a policy outcome, climate security bonds
together the citizen–state relationship, thus empower‐
ing stakeholders and helping to build adaptive systems.
Similarly, as a guiding framework for institutions, climate
security enables institutions to collaborate, ensures coop‐
eration, sustains the outcome of institutional actions
including through collaboration and cooperation, and
helps motivate institutional goals and ambitions to strive
for better outcomes. These positive impacts on institu‐
tions turns them into agents of change with positive over‐
all climate security outcomes in society.
Climate security can manifest in a variety of ways
depending on a country’s disposition. It is also becom‐
ing apparent that climate security is highly interdepen‐
dent in an increasingly integrated world. Consequently,
Japan’s climate security can be understood as a function
of all the internal and external stresses resulting from cli‐
matic events.
Climate fragility has been defined as:

cies can exacerbate state fragility (Prabhakar et al., 2017;
Ruttinger et al., 2015). This close connection between
climate security and state fragility affects the ability of
countries to address the consequences of extreme disas‐
ters. For this reason, there is a need to look into the rela‐
tionship between state fragility and the ability of coun‐
tries to provide disaster assistance.
Given the above viewpoint, our hypothesis is that the
climate fragility risk of countries can provide a good reflec‐
tion of a country’s dependency on EEA. This means that
countries that have high climate fragility are character‐
ized by low climate security and high dependency on EEA.
Countries with high climate fragility may fail to make max‐
imum use of the EEA they receive as their governance sys‐
tems are not able to carry out proper EEA management.
3. Methodology
3.1. Development of Climate Fragility Risk Index

State fragility can be affected by many factors and it
has been realized that climate change can act as a
threat multiplier for state fragility. Factors such as food
price fluctuations, migration and internal displacement,
extreme weather events, and unintended impacts of poli‐

In this article, CFRI was developed as a means of quan‐
tifying the climate fragility of countries. CFRI is a unit‐
less index, developed using indicators that directly affect
the fragility of states and institutions. The index shows
the relative climate fragility of countries. The purpose
of CFRI is also to see if state fragility has any impact on
the state’s ability to provide effective relief assistance to
affected people.
At this point, it is important to understand the dif‐
ference between CFRI and various other risk indices
that have been presented prominently in the exist‐
ing literature. These include, but are not limited to,
the Global Climate Risk Index (GCRI) of Germanwatch
(Germanwatch, 2021), UNEP’s Disaster Risk Index (DRI;
UNEP, 2003), and more prominently the Notre Dame
Global Adaptation Index (ND‐GAIN; Chen et al., 2015).
Although there are some overlaps among these indices,
the purpose and output of these indices are different and
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The state of the country’s capacity, legitimacy and
authority level of the country’s government wherein
the state is not in a position to offer basic gover‐
nance functions, lacks ability to develop a mutually
constructive relationship with the society and lacks
ability to provide basic security to its citizens and
institutions. (Prabhakar & Shaw, 2019, p. 4; see also
Ruttinger et al., 2015)

have been adopted to varying degrees. Table 1 captures
some characteristics of these indices. The final column
identifies whether these indices can provide an under‐
standing of the fragility condition of states (which is the
purpose of CFRI).
Based upon the realization that the available indices
do not adequately provide an understanding of the
fragility of a country or an administrative region, a need
was identified to develop a CFRI. The conceptual frame‐
work (see Figure 3) for developing this index is derived
from Prabhakar and Shaw (2019), Prabhakar et al. (2017),
and Ruttinger et al. (2015). These studies identified var‐
ious underlying factors of climate fragility risks such as
hazards, migration, food prices, policy and governance,
and resource scarcity. The risk‐compounding conceptual
framework suggests that the capacity of the state and
civil society to address risks is negatively affected by a

set of climate fragility risks that vary from context to con‐
text. These fragility risks tend to be compounded due to
the interlinkages that operate among the underlying fac‐
tors of these risks. The compounding of risks diminishes
the capacity of the state to provide necessary services,
and further exacerbates the climate change impacts over
time if the underlying fragility risks are not addressed
and mitigated. With every iteration of this cycle, one can
observe a risk magnification as the available capacity is
insufficient to mitigate risks in each cycle. For states to
reduce climate risks, they need to reverse this cycle by
working on the capacity of the state and civil society, and
by addressing the underlying factors and decoupling link‐
ages between them so that the compound fragility risks
can be mitigated.
A literature review was conducted to identify appro‐
priate indicators for inclusion in the CFRI. Further, these

Table 1. Some prominent risk indices available in existing literature and their ability to assess the fragility nature of states.
Risk index

Characteristic

Applicability to fragility status

GCRI

An index was developed based on the number of
deaths, deaths per 100,000 population, economic
losses, and loss per unit GDP. The index is based
on the actual disaster impacts in a particular year.
Received prominence.

Doesn’t indicate if the state became fragile, doesn’t
include any policy and governance‐related
indicators.

DRI

Unlike GCRI, DRI is robust as it utilizes several
spatial and temporal, risk, and vulnerability
indicators. It helps calculation of the average risk
of death. Not specific to climate change but covers
earthquakes, floods, and cyclones.

Though some indicators include political and social
indicators, the output of the index itself doesn’t
indicate whether the fragility state of a country will
be affected.

ND‐GAIN

ND‐GAIN employs nearly 74 variables to form
45 indicators for calculating the vulnerability and
readiness of countries to climate change.

This is the closest index that can indicate the fragility
state of a country as represented by the readiness
component of the index. However, it is complex and
difficult to apply at the sub‐national level.
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Figure 3. Framework showing compounding of risks and risk magnification.
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indicators were strengthened by the responses provided
by experts in an online survey and expert consultations
organized as a part of this study. The index was devel‐
oped using data from sources presented in Table 2. Since
data for all indicators are not available, wherever appro‐
priate, a proxy indicator was used as shown in the table.
Data on all the indicators are in different units. This
disparity was removed by transforming the data using
the linear normalization technique with adjusted satu‐
ration levels. Wherever published saturation levels are
not available, the saturation levels are adjusted in full.
Wherever a range of values are available, the minimum
and maximum values were decided accordingly (e.g., as
in the case of the Climate Risk Index [Germanwatch,
2019]). No weights were assigned to these indicators
in the final CFRI value to avoid the subjective weights
that differ from one expert to another. The results are
shown as a heat map using the web‐based choropleth
tool, Carto (Carto, 2019).
3.2. Developing Critical Threshold Levels for Receiving
External Emergency Assistance
This is a new idea that has been developed by the authors
of this article with no known precedence in the existing

literature. The basic assumption of the critical threshold
levels for EEA is that countries tend to need EEA when
disaster damages cross certain critical levels of damages,
including loss of life and economic damage, exceeding
the needed capacity to manage the emergency. Disaster
damage tends to vary even within a country due to vary‐
ing levels of intensity of disasters, location of the disaster
(e.g., highly developed urban areas vs. poorly developed
rural areas with different disaster management and mit‐
igation capacities), and the timing of the disaster (e.g.,
more recent disasters of the same magnitude may cause
less damage as governments are continually improving
the disaster risk mitigation efforts). Hence, making sense
out of this complexity is crucial to understand under
what circumstances a country may need EEA so that the
assistance providers can be vigilant and provide appro‐
priate assistance (amount and nature) quickly.
The critical threshold concept determines EEA as a
function of damage threshold, economic capacity, insti‐
tutional capacity and so on, as Equation 1 represents:
Equation 1: Country assistance requirement = f(𝜃d, GDP,
financial capacity, institutional capacity…)
In the above equation, 𝜃d denotes the disaster threshold
at which the country tends to depend on EEA.

Table 2. Indicator framework used in developing the CFRI.
Indicator

Proxy indicator

Rationale and limitations

Source of the data

Local competition
for water

Baseline water stress

Higher water stress can lead to high competition
for water. However, water may not always be the
case depending on the local governance as
represented by the governance indicator below.

WRI, 2018

Extreme weather
events

Climate risk index

It covers climatic hazards. It is regularly updated
on an annual basis.

Germanwatch, 2017

Migration and
internal
displacement

% of the population
affected by
migration and
internal
displacement

Provides information on the internally displaced
and migrants. This data was converted into % of
the population.

IDMC, 2018

Calculated as a standard deviation of crop prices
over ten years in the local currency.

FAO, 2018

Food price volatility
Sea level rise (SLR)

% of the population
affected by SLR

Instead of SLR alone, % of the population
affected by SLR was used to reflect better on the
social and economic impacts.

Climate Central, 2015

Unintended effects
of policies

World Bank
Regulatory Quality
indicator

The closest available data on unintended effects
of policies is the World Bank Regulatory Quality
indicator. It reflects policy effectiveness. We
assumed that the higher the regulatory quality,
the fewer unintended effects of policies.

The World Bank, 2018

Insured losses

Insurance claims

This mostly doesn’t represent losses from
political and social unrest.

Various sources

Source: Based on Prabhakar et al., 2017; Prabhakar and Shaw (2019).
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Since various factors can affect the critical thresh‐
olds for receiving EEA, an extensive literature review
was conducted to identify an exhaustive list of indi‐
cators (see the Supplementary File). More than 100
indicators were identified grouped into four categories.
These categories are a) disaster impact characteristics,
b) national response capacity, c) international response
capacity, and d) disaster exposure, vulnerability, and
capacity. A select few indicators are presented in the
Supplementary File attached to this article.
For developing this critical threshold, data from
openly available databases such as EM‐DAT and
UN OCHA was used. Following consultations with these
data sources and with national‐level disaster manage‐
ment officers and databases, the study team realized
that there were pertinent data gaps to developing a crit‐
ical threshold measurement using this exhaustive list of
indicators. A decision was made to restrict the number of
indicators to only a few, including EEA received in mone‐
tary terms (USD) as a dependent variable. The indepen‐
dent variables selected include deaths, number of people
affected, damage, GDP, governance effectiveness, and
poverty. These indicators were qualitatively narrowed
down after assessing their interdependency with other
indicators listed in the Supplementary File and depend‐
ing on the data availability. The study team realized that
the lack of data has critically restricted the range of indi‐
cators to be included in the critical threshold analysis.
The economic impact of extreme events is an impor‐
tant consideration that determines the need for EEA.
Hence, the reason for using GDP, a macroeconomic indi‐
cator, and poverty, another economic indicator of peo‐
ple’s income, has been that GDP indicates the over‐
all country’s economic capacity to withstand economic
shocks from extreme events, while the poverty head‐
count ratio indicates the proportion of people that may
require immediate economic relief. These variables were
in turn assessed through Principal Component Analysis
(PCA) using the Oblimin rotation (assumption: Principal
components [PCs]/factors are correlated), and the factor
number was reduced based on the rule of Eigenvalue < 1.
The PCA helped group these independent variables into
a few groups.

and climate security. The experts were drawn from var‐
ious government departments, academia, the research
community, NGOs, and civil society engaged in the field
of disaster risk management. These consultations have
helped to develop a common understanding of the cur‐
rent issues with emergency relief assistance and other
related development assistance programs, and to iden‐
tify means to improve them in such a way that both
the recipient and donor country enjoy positive bene‐
fits. Discussions at these workshops have contributed
to a deeper understanding of the opportunities and
challenges for developing the critical threshold concept
(Section 4.2) and other means of improving EEA effective‐
ness (Sections 4.3 and 4.4) presented in this article.
4. Results and Discussion
This section discusses the results of the CFRI and
presents various ideas on how to improve EEA. These dis‐
cussions are drawn based on the authors’ expert judge‐
ment of the current state of affairs for EEA as well as a
series of consultations that the authors have conducted.
4.1. Climate Fragility Risk Index

The author team organized two policy consultation work‐
shops in Manila, the Philippines, and Dubai, United Arab
Emirates, for stakeholders from Pakistan to understand,
firstly, how EEA provided by countries like Japan was
effective in managing the disaster emergencies, and then
how to improve the efficacy of EEA in the future, espe‐
cially by keeping in view the climate security of both
the donor and recipient countries. These workshops
brought together various relevant stakeholders involved
in overseas development assistance, emergency relief
assistance, long‐term rehabilitation and risk reduction,

The CFRI investigation revealed that the amount and
form of climate fragility risks vary by country (Figure 4).
This emphasizes the importance of developing country‐
specific strategies for addressing climate fragility risks.
It also emphasizes that the ability of countries to respond
to climate extremes can vary due to different underly‐
ing fragility risks. The average CFRI for developing coun‐
tries, which include Bangladesh, Cambodia, China, India,
Indonesia, Lao PDR, Malaysia, Myanmar, Pakistan, and
the Philippines was 0.76. For developed countries, com‐
prising Australia, Japan, and the Republic of Korea, the
CFRI was 0.66, showing a marginally lower CFRI than
developing countries.
Variances in exposure to sea‐level rise (where
Vietnam and Thailand are particularly susceptible) and
food price volatility accounted for the majority of the
differences between countries (where Pakistan scored
highest). When it came to metrics of internal displace‐
ment and the regulatory quality of country governance
systems, there was much less variation. Because of its
high sensitivity to water stress and high food price volatil‐
ity, Australia had a comparatively high CFRI among devel‐
oped countries.
Furthermore, the investigation revealed a reasonably
close relationship between CFRI and country GDP per
capita. The analysis demonstrated a link between a coun‐
try’s developmental condition and its climate fragility.
This indicates that a country’s developmental status has a
direct impact on the severity of how risks can compound
and magnify quickly (as interpreted through the frame‐
work in Figure 3).
The power relationship between CFRI and GDP
appears to point to a key level of per capita income
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3.3. Expert Consultations for Understanding the
Effectiveness of External Emergency Assistance

Figure 4. CFRI of countries in Asia and Oceania.
below which countries are more vulnerable to climate
change. With the inclusion of more developed countries
in the analysis, the association between CFRI and per
capita GDP became stronger (Figure 5). The relationship
between a country’s development status and climatic
concerns has long been acknowledged in the literature
(Hallegatte, 2013).
The CFRI could provide a yardstick to measure the
relationship with a country’s ability to provide relief in
the aftermath of disasters. It helped to identify the rela‐
tionship between the climate fragility of states and with
the developmental state of the countries. Largely, coun‐
tries that are economically developed may suffer rela‐
tively less from fragility risks. However, climate fragility
is still a major concern for both developed countries
and developing countries, albeit to a different degree.
Furthermore, developing the critical threshold concept
will identify critical data gaps that the national govern‐
ments will have to address in the future, as well as identi‐
fying innovative means of obtaining the information, for
example through crowdsourcing or employing remote
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sensing technologies for damage assessment. This would
entail bringing together the science and technology min‐
istries and other relevant stakeholders to engage with
the DRR community at the national level to develop an
information platform that helps in the quick assessment
of disaster impacts.
4.2. Critical Threshold Concept for the Emergency Relief
Readiness
The critical threshold analysis indicated that countries
have different critical thresholds for EEA. The PCA has
helped to reduce the factors down to two PCs. After con‐
ducting the PCA, a regression equation for EEA depen‐
dence was developed with two PCs. The following are the
critical thresholds of EEA for selected countries:
Afghanistan = −0.007 × PC1 − 25555 × PC2 + 38020265
Bangladesh = 0.000 × PC1 + 7.058 × PC2 + 19520455
China = 0.008 × PC1 − 2.50 × PC2 + 20740127
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Figure 5. The GDP and CFRI nexus.
India = −8.55 × PC1 + 0.000 × PC2 + 38072756

Taking the example of the Philippines, it should be under‐
stood that the Philippines tends to call for EEA when
the PC1 reaches a value of 58522475. Here, PC1 is com‐
prised of disaster impact indicators while PC2 consists of
macroeconomic capacity. The composition of PCs varies
by country as shown in Table 3. The percentage 𝜎 2 in the
table indicates the proportion of variance explained by
each PC. It can be observed that in most cases, GDP and
poverty are the common factors in PC1 while the number
of people affected or dead are the most common factors
in PC2. This indicates that the country’s economic capac‐
ity is the most important factor in determining whether
or not a country calls for EEA.
It should be understood that disaster management
capacity and economic capacities within a country are
not uniformly developed. Therefore, whether or not
a country needs EEA depends on where the event
occurred. For example, in a relatively well‐developed
economy, an extreme event in a remote and underdevel‐

oped region could inflict severe damage, requiring signif‐
icant EEA.
The relation between the country assistance require‐
ment and damage thresholds (disaster impacts) could
vary widely among countries. Some countries may fol‐
low reliable damage threshold‐assistance relationships:
e.g., as shown in Figure 6, countries A and B are call‐
ing for EEA only after disaster losses cross a certain level
every time they called for external assistance (instances
marked with circles). It is evident that for these coun‐
tries, the concept of critical thresholds for assistance
works well. However, in other countries this function is
less clear, e.g., countries E and H seem to call for EEA
across all the damage levels they faced. This could be
due to varied capacities in different parts of these coun‐
tries, or the very low capacity of countries to deal with
disaster emergencies in general. In these cases, the appli‐
cation of critical threshold should be further specialized
to consider country‐specific circumstances, as well as
the varied capacities of local governments and institu‐
tions within a country. Hence, the research needs to
identify a means to reliably estimate assistance thresh‐
olds that work for all countries. One approach is to have
a high resolution of the threshold, i.e., to have sub‐
regional or sub‐national thresholds for the assistance‐
damage functions to work well. At the moment, there
is insufficient information to determine these hypothe‐
ses, and collecting this data to validate this hypothesis
is time‐consuming.
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Indonesia = 4.48 × PC1 + 50.46 × PC2 − 9700875
Pakistan = 0.04 × PC1 + 112 × PC2 − 1305814894
Philippines = 0.948 × PC1 − 0.002 × PC2 + 58522475
Sri Lanka = 0.001 × PC1 + 57.2 × PC2 − 19513408
Vietnam = 0.000 × PC1 + 3.421 × PC2 − 2977399

Table 3. Composition of PCs of the critical thresholds for selected countries in Asia.
% 𝜎2

Country

PC1

Afghanistan
Bangladesh
China
India
Indonesia
Pakistan
Philippines
Sri Lanka
Vietnam

GDP, poverty, affected
Poverty, GDP, governance
Damage, dead, governance
Poverty, GDP, affected, dead
GDP, poverty, governance
Poverty, governance, GDP, affected
Dead, damage, affected
GDP, poverty
Governance, GDP, damage, poverty

% 𝜎2

PC2

42
50
47
39
59
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58
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Affected, dead
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Figure 6. Pictorial depiction of critical threshold concept. Source: Prabhakar et al. (2019).
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4.3. Delivering Appropriate International Emergency
Relief Assistance
The current picture of how emergency relief is deliv‐
ered across international borders is rather complex and
chaotic, and, over the years, efforts have been made to
improve relief delivery across borders in a systematic
manner. Efforts on an international level are largely led
by UN OCHA wherein it strived to improve prioritization
and reduce duplication while ensuring that relief reaches
the neediest under diverse circumstances. It does so by
engaging with relief coordination and by streamlining
procedures for relief finance delivery by sharing infor‐
mation among the participating countries and institu‐
tions. Other than UN OCHA, non‐governmental agencies
such as the International Federation of Red Cross and
Red Crescent Societies and Red Cross continuously raise
resources for assisting with emergencies. The Red Cross
works independently, often providing financial support
not to governments and institutions, but rather, directly
to those areas and people affected. The Red Cross also
works with governments to strengthen their relief coor‐
dination mechanisms, by contributing to the develop‐
ment of national‐level rules and regulations and carrying
out capacity building. Despite these efforts, international
emergency relief delivery can still benefit from improve‐
ments in the following areas: (1) timely delivery of relief,
(2) delivery of appropriate relief, and (3) treating relief
and recovery phases in isolation.
4.3.1. Timely Relief Delivery
Often, international relief may be delayed due to the
time‐consuming coordination that has to take place
between governments and institutions, and the lack of
information on what kind and how much relief is needed.
There are instances where the relief continued to arrive
even years after the disaster making the relief ineffective
for recipients.
4.3.2. Ensuring Appropriate Relief
Due to limited time and information available in the
immediate aftermath of a disaster requiring interna‐
tional assistance, there are often limitations to relief
material arriving in disaster‐affected locations. These lim‐
itations include: (1) insufficient relief (relief material may
not be sufficient in quantity to the affected population),

(2) poor quality relief (poor quality food and other items
that are considered unusable and or below the dignity of
the affected people), and (3) inappropriate relief (relief
material that is not suitable to local conditions, e.g., wool
blankets sent to a tropical country).
4.3.3. Treating Relief as an Isolated Part of the
Disaster Risk
Most of the time, the experiences gained during disaster
relief operations can provide deeper insights into disas‐
ter risks and vulnerabilities. It is important that messages
received during the period of disaster relief are used
to inform the risk reduction interventions implemented
after the relief phase (Figure 7). However, agencies that
engage in disaster relief, mostly at the national level, are
often different from the agencies engaged in reconstruc‐
tion, preparedness, and risk mitigation. As a result, the
important messages and lessons learned at the relief
stage may be lost and do not contribute to long‐term risk
reduction. Even though countries are developing unified
DRR mechanisms at the national level with coordination
in the form of national and local DRR committees, there
is still ample evidence from those consultations that the
messages from the relief phase are not properly passed
on so as to inform the subsequent risk reduction inter‐
ventions. Moreover, networks and relationships formed
during relief do not materialize into long‐term engage‐
ments for affecting sustained risk reduction, which is a
huge lost opportunity for risk reduction.
To address these issues, several interventions have
been taken up both at the national level and interna‐
tional levels. For example, UN OCHA strives to commu‐
nicate with major relief providers to provide appropriate
relief and coordinate finances. Similarly, national govern‐
ments are preparing guidelines to make efficient relief
delivery (e.g., the Philippines International Humanitarian
Assistance Guidelines). Our consultations indicate that
a pre‐emptive relief delivery mechanism could help
address time delays and delivery of inappropriate relief.
For example, the Red Cross is working on the idea
of forecast‐based relief, whereby relief delivery is pre‐
empted based on the forecasted damages at the local
level. The consultation processes employed for devel‐
oping modified Philippines International Humanitarian
Assistance Guidelines instilled similar ideas among the
relevant government departments in the Philippines.
There is a growing emphasis for countries to reduce

Figure 7. Linking lessons from the relief and rehabilitation stage to the rest of the DRR stages.
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their international relief assistance dependency and
for focusing the external relief on niche areas and to
link these interventions with the long‐term risk reduc‐
tion measures.
4.4. Necessary Developments at the National Level
4.4.1. Improvements at the National Level
National disaster risk management committees play a
crucial role in recommending the declaration of national
calamity in affected countries. For example, in the
Philippines, it is the National Disaster Risk Reduction
and Management Council that advocates the president
to declare a certain disaster as a national calamity,
and such a declaration automatically qualifies the gov‐
ernment to call for external assistance. In Pakistan, a
national calamity is declared by the prime minister
with advice from the National Disaster Management
Authority. These agencies need sufficient and timely
information on the relief needs on the ground on a real‐
time basis to decide on the need to call for EEA. While
the formal process proceeds at its own pace, the proac‐
tive international assistance providers often do not wait
for the official assistance request but rush the assis‐
tance to the affected countries based on the informa‐
tion they have at that time and according to their expe‐
rience. Hence, properly documenting past assistance
experiences and quantifying them in terms of critical
needs at each level of disaster is important and should
be shared with all donor countries and institutions for
appropriate relief delivery.

4.4.2. Donor Country Policy on External Emergency
Assistance
It is often policy in donor countries that influence the
nature and effectiveness of EEA. The policy in Japan on
provision of the EEA is that it will only respond to specific
official requests made by the affected countries. In fact,
there were only very few instances where Japan has sent
relief or an assistance team voluntarily without waiting
for an official request from the affected country. Japan’s
stance on external assistance has significant implications
for the design and scope of the critical threshold concept
since the concept is based on delivering the “appropriate
relief at the appropriate time.”
Since Japan only responds to specific official requests,
depending on the way the emergency assistance
requests are made, many issues associated with volun‐
tary relief assistance could be inherently and partially
addressed. The critical threshold concept works best
for circumstances where the voluntary deployment of
assistance is under consideration. Nevertheless, Figure 8
shows the appropriate location where such a frame‐
work can be put to operational use within the Japan–
Philippines context (highlighted by the red‐colored deci‐
sion box). Here, the donor countries or agencies that
provide EEA can refer to the critical threshold values,
developed based on either historical data or on pro‐
jected hazard intensity and magnitude, and then they
can decide whether or not the impending disaster is
likely to overpower the country’s economic capacity to
respond or if the country needs external assistance.
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Figure 8. Pictorial representation of the location of critical threshold framework operating in a bi‐lateral relief assistance
paradigm; in this case, the example is between Japan and the Philippines. Source: Prabhakar et al., 2019.
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5. Conclusions
Climate change has significant implications for extreme
events and, as a result, will make many vulnerable coun‐
tries depend on EEA, including in Asia. This is likely
to have an impact on both recipient and donor coun‐
tries. As a major donor in Asia, Japan will be profoundly
impacted. To some extent, EEA has costs and benefits for
both donor and recipient countries. Hence, any improve‐
ments in EEA will benefit both the donor and recipient
countries to a varying degree. Future improvements to
EEA should be made by keeping the climate security and
fragility concepts in mind as they can guide countries to
ensure positive and long‐term benefits from short‐term
relief engagements. They can also help countries to min‐
imize dependency on external assistance.
The critical threshold concept can deliver multiple
benefits for fine‐tuning EEA in the aftermath of extreme
events such as typhoons, as there is often very little time
for the national governments to evaluate the situation
and respond adequately. To address the issue of EEA
effectiveness, we have shown how the climate fragility
of countries can have an impact on the development
status of countries and in turn possibly influence their
dependency on EEA. We have also shown the concept of
a critical threshold for extreme events and argued that
this concept can be employed to pre‐empt EEA deliv‐
ery effectively. However, the use of such tools needs
to be implemented without impinging upon national
sovereignty, as donor countries have the right to decide
how to support the affected countries (i.e., either volun‐
tarily or upon request) and how the EEA recipient coun‐
tries want to receive assistance (e.g., the nature and
amount of assistance).
Whether or not countries such as Japan, which
mainly only respond to official requests for EEA by the
affected countries rather than responding voluntarily,
can utilize the concept of critical threshold remains to
be seen. Japan may still be able to use this analysis
to strengthen future EEA by looking at the past experi‐
ences and find ways to strengthen its response, develop
country‐specific EEA strategies for maximizing effective‐
ness, and use future climate projections to understand
EEA implications.
During the consultations organized by the authors,
it became evident that countries in Asia are in favor
of improving their disaster relief assistance mechanisms
and are willing to engage with international stakeholders
to harmonize measures for delivering focused relief assis‐
tance with a long‐lasting impact. However, some ques‐
tions remain which will be important to move forward.
For example, it is still not clear how the relief assistance
requests are treated by donor countries such as Japan,
i.e., what priorities the donor considers before deliver‐
ing the assistance, what determinants guide the donor to
provide external assistance, how a donor consults with
other agencies within the donor country, and how the
final decision‐making is done on what to deliver and how.
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Is it always the request of the recipient country that pre‐
vails, or do donors consider long‐term implications in tak‐
ing decisions?
There are limitations concerning the development
of the critical threshold concept, including limited data
availability, fragmented data, i.e., data spread across
different ministries and departments, and sensitivity
of sharing data with foreign governments especially in
terms of the number of military deployed, the location of
stock, timeframe for deploying certain types of relief, etc.
There is a need to address these issues before coming up
with a reliable decision support system for strengthen‐
ing EEA and eventually minimizing dependency over the
medium to long term.
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