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Scientific environment 

This thesis is the result of a collaboration between Centre for International Health, 
Department of Global Public Health and Primary Care, UiB and Centre for Research 
on Health Care in Disasters (KcKM) at KI. 

Centre for International Health undertakes research, education and leadership 
development aimed at improving the health situation in low- and middle-income 
countries. CIH initiates, coordinates and conducts research and capacity building in 
collaboration with partners from other departments and faculties at UiB, as well as 
other national and international partners.  

Centre for Research on Health Care in Disasters (KcKM) Health Systems and Policy 
research group, Department of Global Public Health Sciences at Karolinska Institute, 
Stockholm, Sweden. 

The centre’s aim is to contribute to a strengthened and improved Swedish and global 
health response to major disasters through research, education and policy 
development. The centre critically explores the role of health care in disasters, 
defines the dominant type of needs and considers how to respond to those needs. 

The studies in this thesis were funded by the Swedish International Development 

Cooperation Agency, Sida (I and II) and by the Swedish National Board of Health 

and Welfare (I, II and III). 
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Preamble 

September 1999, Darwin, Australia and Baucau, East Timor. After the UN-supported 

independence referendum in East Timor was held on August 30, organised violence 

and destruction of infrastructure took place on a wide scale, leading to suffering and 

mass displacement. As a registered nurse working for Médecins Sans Frontières, I 

was part of an immediate and massive international response, where donations were 

fast and generous. This was in stark contrast to Sierra Leone, where I had worked 

some months before, in early 1999. In the ‘everlasting’ armed conflict, the rebel 

group RUF invaded Freetown, the capital and was then chased out again, leaving 

over 100 000 people displaced and hundreds killed. The hospital where I worked was 

packed with patients who had been severely mutilated. Internally displaced people 

were lodging in closed factories and the football stadium. With the rainy season 

approaching, the risk of cholera and other outbreaks was increasing. While security 

concerns hindered access and assistance in large parts of the country, Freetown was, 

if not safe, at least accessible. However, in my view, the assistance that arrived was 

far from sufficient. Why? Why was the funding of humanitarian assistance in East 

Timor so much higher? If assistance is not divided on the basis of need, is it instead 

linked to geopolitics, security or other agendas?  

Some years later, in Niger, in 2005 and 2007, I was tasked with providing care for 

children with severe acute malnutrition. On both occasions, our centres were full, and 

the needs were obvious. In 2005, the response was to a serious nutrition and food 

crisis, considered even a famine by some. Resources, organisations and nutritional 

treatment were rolling in. The response was late but impressive. Two years later, in 

2007, we were struggling to meet needs. It was not an exceptionally bad year, just a 

“usual” hunger gap before the harvest, but many organisations that had entered in 

2005 had run out of funds and closed their projects. The children we treated were not 

displaced or affected by conflict or other disasters. The major cause was poverty and 

a lack of development. However, in a context where the “normal” rate of malnutrition 

surpasses the agreed emergency threshold, should the needs not trigger a stronger and 
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more sustained response? If the needs remain, but the response declines is the funding 

of assistance linked to media coverage, novelty or political flavour-of-the-month?  

The list goes on: working in the initial phase of the large Ebola outbreak in West 

Africa, we were overwhelmed with people infected by the deadly disease. Only when 

colleagues from the rich part of the world were being infected and evacuated for care 

in their home countries did the world seem to wake up, and a massive response was 

rolled out.  

I am well aware that the resources and the size of the response do not guarantee its 

“success” as this is dependent on WHAT is being done and HOW it is done. 

However, regardless of its efficiency, a response will not be sufficient if the resources 

to meet the needs are lacking. While responding organisations and funding agencies 

claim that needs are the driving force and that assistance is being provided according 

to needs, the lack of comparison of needs between contexts or over time is striking to 

me in the examples above. Is there not a way to compare suffering and needs in an 

objective manner to ensure assistance according to the scale of needs?  
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Abstract 

Introduction: In 2019, more than 130 million people were affected by disasters 
caused by natural, man-made or mixed hazardous events that overwhelmed local 
capacity, necessitating international humanitarian assistance. Such assistance is 
predominantly funded by governmental agencies and should, according to 
international agreements, be based on needs. However, as needs are greater than 
available funding, donors must rationalise funding in proportion to the scale of needs. 
To date, there is no commonly accepted tool to guide needs-based funding of 
humanitarian assistance. 
The aim: of this thesis was therefore to increase the understanding of what factors 
contribute to disaster severity and how they can be measured in order to estimate the 
scale of needs in disasters.  
Methods: The three thesis papers build on the assumption that a limited number of 
readily available indicators of vulnerability, exposure and magnitude of the hazardous 
event can be included in a composite index that indicates or predicts the severity and 
the scale of needs in disasters. Papers I and II explore and define estimates of the 
scale of needs in conflicts and other types of complex emergencies. Paper III explores 
estimates that can predict the scale of needs after earthquakes. In the first paper (I), a 
model to distinguish the severity and the scale of needs was developed through a two-
step literature and Internet search that identified more than 100 indicators. A core set 
of six indicators was selected through ranking. A basic model, based on the Utstein 
style framework for disaster research and evaluations was developed. In the second 
paper (II), the usefulness of the developed model was assessed through application to 
25 countries affected by complex emergencies, using data from 2013 to 2015. The 
validity was assessed by applying it to 11 complex emergencies, and the results were 
plotted against excess mortality. In the third paper (III), the predictive performance of 
the indicators from four commonly used disaster indexes, in total 26 variables, was 
assessed through data from earthquakes for the period 2007 – 2016. The assessment 
was performed using linear regression with root mean square error (RMSE) as the 
performance measure. 
Main results: Data for vulnerability and exposure was identified to indicate severity 
and in turn the scale of needs in disasters. The vulnerability indicators were as 
follows: 1) GNI per capita, PPP, 2) under-five mortality rate per 1 000 live births, 3) 
adult literacy rate: proportion among people aged 15 and older, and 4) underweight: 
proportion of the population under 5 years. The two exposure indicators were as 
follows: 1) number of persons and proportion of population affected and 2) number 
of uprooted persons and proportion of the population uprooted. The required data 
were largely available for all countries. With these indicators a model was developed, 
that was able to discriminate between levels of severity and needs among countries 
and to correlate with excess mortality. The assessed variables did not predict the scale 
of needs after earthquakes, individually or in multivariable models. 
Conclusions: Data on vulnerability and exposure can be used to estimate severity and 
the scale of needs in conflicts and other types of complex emergencies. Out of the 
selection of indicators from commonly used disaster indexes, none are able to predict 
the scale of needs after earthquakes. 
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Key definitions 

Affected Refers to the number or proportion of persons who are directly or 
indirectly affected by a hazardous event [1, 2].  

Complex 
Emergency 
(CE)  

A situation where the mortality among the civilian population has 
increased significantly compared to baseline, due to direct or 
indirect causes of conflict, such as malnutrition and/or spread of 
communicable diseases [3]. Or where governmental policies 
contribute to the development of a disastrous situation, such as food 
insecurity and high rates of malnutrition [3, 4].  

Coping 
capacity  

People’s or a society’s ability to manage the negative consequences 
of hazards and hazardous events by using their skills and resources, 
the opposite of vulnerability [1].  

Damage The harm or injury that reduces the value or usefulness of 
something. Damage can be divided in structural and functional [5].  

Disaster “A serious disruption of the functioning of a community or a society 
at any scale due to hazardous events interacting with conditions of 
exposure, vulnerability and capacity, leading to one or more of the 
following: human, material, economic and environmental losses and 
impacts”, UNDRR terminology 2017 [1]. Disasters further 
overwhelms local capacity and necessitates national or international 
assistance [2, 4, 6]. 

Exposure  The people, property, systems, or other elements present in hazard 
zones that are subject to potential losses [1]. Exposure determines 
the damage a hazardous event can cause.  

Hazard  A phenomenon or process that may lead to loss of lives and injuries 
or other damages. Hazards can be man-made or natural with a slow 
or sudden onset in time. When referring to a specific hazard that has 
occurred, the term hazardous event is used [1, 7].  

Magnitude The total energy released, the duration and intensity of a hazardous 
event. Magnitude is defined by different factors for different 
disasters [5].  

Prediction A statement of what is foreseen to happen [8], a forecast, based on 
experience or statistical modelling. 
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Resilience The capacity to timely and efficiently “resist, absorb, accommodate, 
adapt to, transform and recover from the effects of a hazard” [1]. 
This includes the maintenances and rebuilding of essential 
structures and functions.  

Risk The combination of the probability of an event and its negative 
consequences [1]. 

Severity Disaster severity is a manifestation of the impact of a hazardous 
event in combination with the vulnerability, coping capacity and 
resilience of the affected society [7]. Severity refers to the 
conditions and status of the people affected by a disaster. It can also 
include the complexity of the situation and factors that affect 
mitigation [9] 

Threshold The level or point at which you start experience something or where 
something starts to happen, for instance a disaster [8] 

Vulnerability The characteristics and circumstances of a community, system or 
asset that make it susceptible to the damaging effects of a hazard [1, 
7].  



Anneli Eriksson 

16 

Databases and indexes  

Databases from which indicator information has been extracted in the thesis 

EM-DAT Emergency Events Database: an International 
Disaster Database provided by CRED that contains information 
on different natural hazardous events and their effects, from 
1900 to present. Web: https://www.emdat.be/database 

GDACS The Global Disaster Alert and Coordination System, created 
in 2004. A cooperation between the United Nations and the 
European Commission, with the aim to provide information 
and analysis in the early phase of major sudden-onset 
disasters. The GDACS is used as a source of information and is 
one of the assessed indexes in the thesis.  
Web: https://www.gdacs.org 

HNO, CAP, 
HRP 

The United Nations’ Office for Coordination of Humanitarian  
Assistance UNOCHA: collects, analyses and consolidates  
information on needs and response plans in the form of Humanitarian  
Needs Overviews, Humanitarian Response Plans - previously  
Consolidated Appeals, for approximately 25 countries that requires 
substantial humanitarian assistance. Information on the present 
situation has been extracted from these documents.  
Web: https://www.unocha.org/ 

World Bank 
Open Data 

An analysis and visualisation tool that comprises a vast 
number of time series data presented at the country level. 
Web: https://data.worldbank.org  

The main indexes referred to and assessed in the thesis 

7-eed Severity-Scoring Model developed by KI in papers I and II. Assessed 
in paper III 

GDACS see databases 

GNA The Global humanitarian Needs Assessment developed and used by 
ECHO from 2004 – 2013 

 

INFORM The Index for risk management, produced since 2014 through a 
collaboration of the Inter-Agency Standing Committee Reference 
Group on Risk, Early Warning and Preparedness and the European 
Commission 
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1. Introduction

Throughout the history of mankind, we have been accompanied by disasters [10]. 

While we may think of epidemics, floods, earthquakes and wars as unusual or rare 

events, they are in fact common and affect more than 200 million people every year 

[10-12]. Disasters cause damage, suffering and death and leave people in need of life-

saving assistance [6].  

1.1 Disasters – concepts  

A disaster disrupts the functioning of a society, leading to human, material, economic 

and environmental losses that overwhelm local capacity and necessitate national or 

international assistance [1, 2, 6, 13]. Disasters are caused by hazards, but all 

hazardous events that occur do not become disasters. Several factors contribute to 

whether a hazard progresses to a disaster or not.  

The terms crisis, emergency and disaster all capture the context studied in this thesis, 

as definitions often overlap. These terms will therefore be used interchangeably.  

1.1.1 From hazard to disaster  

A hazard is phenomenon that may lead to loss of life, injury and have other 

health impacts, as well as cause damage, social disruption and environmental 

destruction [1, 6, 7]. Hazards may be classified as either natural, man-made or 

mixed (Table 1) [2, 7].  

The term hazardous event is used to describe the occurrence of a specific hazard, in 

time and place. In everyday language disasters often refers to a sudden hazardous 

events, such as an earthquake or flood. However, it is not the event in itself that 

constitutes a disaster, it is the situation that follows. 
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Table 1: Classification of hazards after Sundnes and Birnbaum’s hazard classification [7] 

Whether a hazardous event develops into a disaster or not, depends on several 

interlinked factors. Sundnes and Birnbaum developed a model to illustrate the 

progress from hazard to disaster in order to better understand, evaluate and research 

the development of disasters (Utstein style) [7]. A modified version (the disaster 

framework) of the Utstein style model is presented in Figure 1. It combines structural 

and functional damage and includes exposure as a central factor (Figure 1 and Figure 

2) [5]. For detailed description of the components of the framework, see Key

definitions.

In the disaster framework, hazard refers to the threat of a hazardous event to occur. 

[13-16]. The magnitude of a hazardous event will influence the damages it causes and 

the impact it has on a society’s’ functioning [7]. The larger the magnitude of the 

hazardous event, the more likely that the damage will be severe, which increases the 

risk that a disaster develops. This development may be positively or negatively 

modified depending on factors in green (positivly) and red (negativly) in the 

framework (Figure 1).  

Type Subtype  Manifestation

Natural hazard Seismic Earthquake, tsunami, 
volcanic eruption, 
celestial collision

Climatic, 
meteorological

High winds, precipitation, lightning – fire, extreme 
temperatures, flood, drought, avalanches, etc. 

Mixed: natural and 
man‐made

Drought, desertification, flood, erosion, landslide, 
fire, health‐related, such as epidemic outbreaks

Man‐made  Technological Release of: chemical, biological or nuclear substances, 
structural failure, explosions, etc. 

Conflict Armed conflict: war, complex emergencies, terrorism, 
etc. 

Non‐armed conflict: sanctions, embargo
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Figure 1: Disaster framework, that conceptualises factors affecting the development from a 
hazard to a disaster. Adapted from Sundnes’ and Birnbaum 2003 and Birnbaum, et al. 2015 
[5, 7, 17].  

In the framework, I added the term affected, as part of damage, to emphasise the 

thesis’ focus on the effects of hazardous events on people’s lives, rather than potential 

structural damage. In line with this logic, I also added exposure as a prerequisite for 

damage. The extent of exposure of the people present in hazard zones will affect the 

damage of a hazardous event and thereby the risk of a disaster to develop [1, 7]. In 

the literature and United Nations’ Sendai framework, exposure is highlighted as a key 

risk factor for disasters to develop [1, 16, 18-22]. 

The hazard can be prevented from occurring or the damage of a hazardous event can 

be reduced through modification. This is widely acknowledged and serves as a basis 

for initiatives aiming at disaster risk reduction [16]. Efforts to reduce the damage and 

progress to a disaster, strive to build resilient societies with sufficient coping capacity 

[7, 14]. Coping involves risk-awareness, sufficient resources and a functioning 

management, both in normal times, as well as during disasters, thus, response 

capacity and response [1, 6]. Resilience is linked to absorption capacity and recovery 

from the effects of a hazardous event [1].  

PREVENTION and  MODIFICATION         COPING and RESILIENCE

VULNERABILITY. 

DISASTER
NEEDSHAZARD HAZARDOUS 

EVENT

EXPOSURE

DAMAGE
Affected
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Vulnerability is related to individual characteristics or geophysical or societal 

circumstances[1, 6, 7]. What constitutes vulnerability varies, depending on the type 

of hazard and the damage it may cause. Socio-economic vulnerability is a key factor 

that determines whether a hazardous event develops into a disaster or not [21, 23, 24]. 

The risk that hazards lead to disasters are, thus, higher in low-income countries 

compared to high-income countries [25].  

1.1.2 Categorisation of disasters  

Disasters are mainly categorised in three different ways, a) type of hazard 

causing them, b) speed of onset and duration, as well as c) their social or 

health impact. [5, 26]. Table 1 lists types of hazards (natural, man-made and 

mixed) [27]. The speed of onset categorisations include sudden-onset 

disasters that occur within a short time span, leaving destruction and urgent 

needs behind. Among sudden-onset natural disasters, earthquakes tend to 

cause the highest number of injured and most urgent needs [26, 28]. Slow-

onset disasters, such as droughts and desertification, may take years or even 

decades to develop [29]. A protracted disaster is a disaster that due to 

complicating factors, such as conflict or political turmoil, has long duration, 

often years [30].  

A disaster can also be categorised based on its impact [31]. A complex 

emergency is classified as man-made (Table 1), but it is also defined based on 

the impact it has on people’s life and livelihood [3, 13]. A complex 

emergency develop through the interaction between different hazardous 

events [32]. In an armed conflict, a drought that affects an agriculture-

dependent population may lead to prolonged violence and a worsening of the 

situation [33]. The long duration and extent of the Ebola outbreak in eastern 

Democratic Republic of Congo (DRC), detected in August 2018, is to a large 

extent explained by the ongoing armed conflict in the same region [34]. 

Conflicts and other types of man-made complex emergencies receive the 

absolute majority of international assistance, (see further in 1.3.3) [35].  
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1.1.3 Disaster thresholds 

Disasters are situations where damage of the hazardous events has caused human 

needs that exceed existing resources, requiring outside assistance [2, 6, 13]. In reality, 

the progress from damage to disaster is dynamic and dependent on several factors, 

that in combination will interact [5, 36]. A disaster is defined by severity and needs. 

Coping capacity and resilience are factors that can mitigate the needs and hinder a 

disaster to develop, or lessen the severity and the scale of needs in a disaster. 

Vulnerability, on the other hand, will 1) increase the (unmet) needs and 2) contribute 

to the development of a disaster, by increasing the severity and the scale of needs in a 

disaster (Figure 2) 

 Figure 2: Detail from the disaster framework presented in Figure 1 [5, 7, 17],  

Disaster severity is, thus, a manifestation of the damage of a hazardous event in 

combination with the vulnerability, coping capacity and resilience of the affected 

society [7]. Severity refers to the conditions and status of the affected people and the 

urgency of life threatening needs. Severity is also influenced by the complexity of the 

situation and other factors that affect mitigation [9]. In the thesis, the scale of needs 

refers to the estimated or predicted magnitude of needs for humanitarian assistance in 
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disasters. It is, thus, a quantifiable measurement that allows comparison between 

disasters, in terms of proportion of needs. 

For the theoretical understanding, the development of a disaster is described as linear 

(Figure 1and 2). In reality the severity and the scale of needs often fluctuates. The 

descriptions of a steadily worsening human situation with defined disaster thresholds 

may, therefore, have problems to adequately capture the dynamic reality [37]. 

Nevertheless thresholds are important, as they signal the severity of the situation and 

the scale of needs and consequently the needs for assistance [38]. Several 

measurements and indicators to monitor the progress as well as set disaster thresholds 

have been suggested.  

Excess mortality rate is an established public health indicator that describes the 

increased death rate in a population due to the exposure to a hazardous event.  

Excess mortality rates equivalent to the doubling of baseline crude mortality has since 

the 1990s been a recognised threshold for disaster [3, 26, 37, 39-41]. This indicates a 

worsening situation with unmet need for life-saving assistance [3, 28, 37, 42, 43]. 

However, excess mortality rate can be difficult to monitor in a timely manner and can 

in addition be a late sign of a deteriorating situation [39]. Moreover, excess mortality 

rate does not necessarily capture disaster severity following sudden onset hazardous 

events such as tsunamis that momentarily kill many and leave fewer injured. In these 

situations excess mortality does not indicate the scale of needs for assistance of those 

remaining [28]. In contrast, the usefulness of excess mortality rates as a disaster 

threshold for earthquakes could be more appropriate as it leaves significantly more 

people in need of life-saving assistance, than dead, compared to tsunamis[28, 44]. 

Moreover, reported excess mortality must be interpreted with caution as it is a 

politically sensitive indicator that can be both under- or over-reported [45-48].  

The UN system and several organisations have developed staged emergency and 

disaster thresholds. The UN system uses a three tiered scale where emergency level 3 

is the worst, but with variations of what this entails between UN agencies [13, 49]. 

The Integrated Food Security Phase Classification (IPC) for malnutrition and food 
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insecurity uses thresholds based on the level of food insecurity in emergencies and 

disasters [50]. The IPC classifies a situation from normal to famine based on various 

information and expert judgement [50]. 

The Centre for Research on the Epidemiology of Disasters (CRED) maintains the 

Emergency Event Database (EM-DAT), that includes natural hazard disaster data 

since 1900. The thresholds for inclusion in the disaster database is that the hazardous 

event has led to: ten or more people dead, 100 or more affected, the declaration of the 

state of emergency or call for international assistance. [26, 41].  

1.2 How many people are affected by disasters?  

The number of people who are affected by a hazardous event is often referred to as a 

way to measure or quantify disaster severity [12, 26, 38]. The number of affected 

does not on its own provide information about overstretched resources or the need for 

assistance, but it gives an indication of the magnitude of a hazardous event and the 

damage it has caused [2, 17, 38]. This information can, in turn, indicate the severity 

and the scale of needs [12, 26, 38]. 

The term affected is not well defined, its definition varies between agencies and it 

remains unclear who to label as affected. In general, affected people are described as 

those who are directly or indirectly affected by a disaster [38]. Directly affected are 

those with injuries or health effects caused by the hazardous events, and also includes 

displaced or evacuated [2, 6]. Indirectly affected are more loosely described as those 

affected by increased poverty, vulnerability, or loss of social services in the aftermath 

of hazardous events [37, 38]. The United Nations’ Office for Coordination of 

Humanitarian Assistance (UNOCHA) mainly keeps data on complex emergencies 

and counts the affected as those who are either directly or indirectly affected to the 

extent that they are in need of international humanitarian assistance [12]. CRED, on 

the other hand, categorises the affected as those directly affected in their database 

(EM-DAT) [2].  
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CRED states that an average of 200 million people have annually been affected by 

disasters caused by natural hazardous events [11, 51-53]. The number fluctuates 

yearly, but there is a decreasing trend. In 2018 a total of 70 million people were 

reportedly affected [11, 51-53]. With the tendency towards more severe hazardous 

events, including tropical storms, floods, heat waves and droughts, the trend may turn 

[54-57].  

In 2019, UNOCHA estimated that more than 130 million people were affected by 

complex emergencies [58]. This is an increase compared to the previous five years in 

terms of both the number of people and the number of disasters, explained by an 

increase in protracted man-made complex emergencies [12, 35].  

1.3 Disaster assistance and needs 

When national capacity is insufficient or unavailable, international assistance to 

people affected by disasters is needed [38]. This type of assistance is characterised as 

international humanitarian assistance. It should be guided by humanitarian principles 

and provided according to needs [59, 60].  

1.3.1 Humanitarian principles and ethics 

Humanity, impartiality, neutrality and independence are core humanitarian principles 

(Textbox 1) [61, 62]. The principles have ancient origin but are in modern times 

associated with the creation of the International Committee of the Red Cross (ICRC) 

and its founder, Henry Dunant, in the second part of the 19th century [63]. The 

principles are signed on to by 500 organisations, as part of “the code of conduct for 

the International Red Cross and Red Crescent movement and non-governmental 

organisations in disaster relief” [60]. The UN General Assembly has since 1991 

endorsed them as core principles [60, 64].  

Humanity and impartiality are sometimes referred to as fundamental humanitarian 

principles while neutrality and independence are tools to implement the fundamental 

principles [61].  
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Textbox 1. The core humanitarian principles [61, 62] 

 Humanity postulates that suffering must be addressed wherever it is found

with the purpose to protect life and health and ensure respect for human

beings.

 Impartiality implies that assistance should be provided on the basis of

needs alone.

 Independence refers to humanitarian action as autonomous from political,

economic, military or other agendas and objectives.

 Neutrality refers to the necessity for a humanitarian actor to not take side

in armed conflicts.

From an ethical perspective, the provision of humanitarian assistance can be 

understood as deontological: People suffer, therefore, we – the bystanders – have an 

obligation or a duty to help. The intention to do something is most important. 

However, the dutiful attitude needs to be interlinked with an ethics based on virtue: 

Assistance should be provided in a way that protects people’s humanity and dignity 

[65-67]. The moral obligations to assist also relates to the universal ethics of humans 

as equal in value and rights (the basis for human rights), where duties and rights are 

two sides of the same coin [65, 66, 68, 69].  

Humanitarian principles may seem unambiguous on paper, but the harsh reality 

makes upholding them far less simple [65, 70]. Implementers and funders of 

humanitarian assistance often find themselves in situations where the principles 

collide [69-73]. The fundamental idea that all assistance to disaster-affected people 

should be needs-based unifies funding agencies, organisations and actors, regardless 

of other motivations [70, 71, 74].  

A needs-based approach is challenged by the fact that resources in disasters are 

insufficient to meet even the most basic needs of all affected in the world [35, 75]. 

Therefore, in contrast to the deontological and universal ethics above, consequential 

considerations are inevitable [38, 65], and a utilitarian approach is required. Help 

should be provided where it is most needed or where it will create most benefit [67]. 
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It is accepted that humanitarian assistance should be provided based on the scale of 

needs [71, 72].  

1.3.2 Components of needs-based humanitarian assistance 

There is no commonly accepted definition for “needs” following disasters. Maslow’s 

pyramid categorises human needs in a hierarchy where physical needs for survival are 

at the base, followed by safety, social needs, esteem and finally, self-actualization 

[76]. It is beyond the scope of humanitarian assistance to meet all human needs. 

Instead, such assistance is focused on a narrow range of basic needs of services for a 

community [38, 77].  

The assistance aims to ensure that people affected by disasters have access to assets 

necessary for their survival and for a healthy life such as food, water, sanitation, 

shelter, access to health-care services and prevention of diseases, school services for 

children as well as protection from violence and other hazards [77]. Humanitarian 

assistance can also include efforts for early recovery, risk management and the 

building of resilience and risk reduction [71, 73, 74, 78]. 

1.3.3 Defining needs 

Needs-based assistance entails addressing the specific needs in each disaster. It is 

therefore necessary to assess the needs, in order to plan and implement assistance in 

accordance with the needs [79, 80]. Humanitarian responders have heavily invested 

in needs-assessments, to ensure a needs-based focus of all humanitarian assistance 

[74, 79-84]. The amount of data on needs produced in disasters is increasing, but 

despite the many reports systematic comparison between disasters is lacking [85]. 

Variation in the scale of needs in different disasters as well as how responses are 

matched to needs is largely overlooked [70, 73].  

Critics highlight that needs in disasters are defined, based on the response that 

international actors are able to provide [71, 74]. In disasters where few or no 

international actors are present - be it due to lack of funding, security or other reasons 

- needs risk being overlooked and thereby not responded to [70, 71, 73, 74, 84].
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In addition, timeliness of assistance is in addition important, especially in sudden-

onset disasters, as needs often are urgent [86]. The delay or even non-existent 

availability of real-time data, particularly in the first phase of sudden-onset disasters 

risks delaying funding decisions and response [86, 87] 

There is, therefore, a inconcistency between the accepted needs-based approach, the 

principle of impartiality that also requires proportional assistance between disasters. 

Responders and funding agencies are criticised for not sufficiently taking the scale of 

needs into account [72, 88, 89].  

1.4 Funding of humanitarian assistance 

1.4.1 Appeals for and allocation of humanitarian assistance 

The UN-system consolidates appeals for funding response plans of UN-organisations 

and other organisations in disasters. The appeals are divided in a humanitarian needs-

overview (HNO) and a humanitarian response plan (HRP) [12]. In addition 

consolidated flash appeals are assembled for major natural disasters and the UN 

Central Emergency Fund (CERF) channels funds for smaller emergencies [90]. 

In 2018, an estimated 29 billion USD was allocated to international humanitarian 

assistance. This is an increase of 30 percent over the previous six-year period [91-94]. 

80 percent of the funding was allocated from governmental funding agencies, 

predominantly through the UN consolidated appeals [35] and mainly to complex 

emergencies (Figure 3) [12]. Considerably lower amounts were allocated through UN 

flash appeals for sudden-onset disasters and through CERF [35, 90, 93, 94].  

Both the request for, and funding of humanitarian assistance have increased. For the 

UN consolidated appeals this has lead to constant underfunding. During the last five 

years, only 60 percent of funding requests were covered, with considerable variations 

(Figure 3) [35, 94]. 
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Figure 3: UN appeals and donor coverage for 2019 as of December 2019.Source: Global 
humanitarian overview 2020, funding update by 4 December [95] 

1.4.2 Funding according to the scale of needs 

Governmental funding agencies of humanitarian assistance (donors) has long been 

criticised for not funding according to needs [38, 96-98]. In an effort to adress this 

critique a group of donors convened in 2003 to formulate “The good humanitarian 

donorship principles” (GHD principles), to ensure more needs-based and transparent 

funding for humanitarian assistance [59, 96]. Since then, a majority of governmental 

donors have signed on to the principles [99]. The GHD emphasise the importance of 

needs assessments as a tool to ensure needs-based funding. The principles further 

states that funding should be proportional and, thus, be allocated in accordance with 

the scale of needs [59].  

Despite the GHD initiative efforts, criticism of donors remains for not allocating 

funds according to the scale of need [70, 75, 86]. Some disasters receive less funding 

compared to disasters of seemingly more strategic interest, regardless of size of 

appeals and unmet needs (Figure 3) [71, 73, 97, 100].  
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On the other hand there is no recognised mechanism to validate that the required 

amounts requested in UN-appeals reflect the scale of needs in the different disasters, 

nor to validate that the funding of assistance is provided according to the scale of 

needs [97, 101]. Moreover, studies have documented the absence of a systematic 

approach in defining and quantifying the scale of needs between disasters [97, 98]. 

And, to add to the problem of needs based funding, there are no commonly accepted 

indicators to define and quantify the scale of needs nor a lack of standardised 

methods to collect and compare such data [97].  

1.4.3 Quantifying the scale of needs? 

Needs-based funding require clearly defined and quantifiable indicators that capture 

the scale of needs. Such indicators could, if populated with numerical data, form the 

basis for needs-based decision of funding and thereby contribute to alignment to the 

principle defined in the GHD initiative.  

To be useful for needs-based funding, an indicator should be sensitive to changes 

over time, easy to measure on a routine basis, as well as be easy to interpret and have 

a baseline [38, 102]. Several indicators could be combined into a model or index that 

captures measurements of the different factors contributing to the scale of needs in 

disasters [103]. Such a model could be useful to understand the bigger picture and 

allow comparison of the scale of needs between disasters [104].  

There are several indexes that assess vulnerability, risk or crisis severity [105-109]. 

However, these indexes often fall short of differentiating the scale of needs in 

complex emergencies. They don’t provide enough granularity on the scale of needs to 

guide needs-based funding, as many complex emergencies fall into a worst off 

category, without any distinction between them [105-109]. Moreover, the 

components and indicators in the indexes tend to change frequently, as do the logic 

they are based on. This makes them difficult to use systematically [110]. Finally, 

there are, to my knowledge, no studies that validate the indicators or the index results 

against the actual, the scale of needs in disasters.  
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2. Rationale

The need for humanitarian assistance is increasing, while international funding is 

insufficient. At the World Humanitarian Summit in 2016, the world’s leader stated 

that no one should be left behind, that vulnerability should guide assistance [70, 71, 

73, 74, 84]. To ensure that limited funding is allocated in accordance to the scale of 

needs should therefore be high on the agenda.  

While the efforts to improve and increase information sharing in disasters are 

growing: For instance, through joint needs assessments, the establishment of new 

information sharing- and coordination platforms [85, 111]. The amount of 

information collected and number of reports produced in disasters increases steadily, 

but despite this, the scale of needs in different disasters remains largely overlooked 

and severe needs are unmet [35, 70, 73, 75, 85, 112].  

Donors have agreed to fund according to needs, yet other considerations such as 

geopolitical interest, media attention, principles of proximity, complexity and donor 

fatigue in protracted disasters compete with the principle to let the scale of needs 

guide funding decisions [70, 75].  

To improve needs-based allocations and ensure alignment with the GHD, 

governmental donors must be able to conduct independent and objective analyses of 

the scale of needs in disasters. There is a need for practical analytical tools, to that 

based on best possible indicators that make use of available information to 

systematically estimate the scale of needs in disasters.  

To allow this, better understanding of the factors to a disaster and that influence 

disaster severity is needed. It is moreover important to understand how they can be 

measured. 

This thesis applies a systematic approach combining theoretical research with an 

understanding of the practical challenges of defining needs of disaster affected 

populations and rapidly taking decision to fund needs based humanitarian assistance.  

30 
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The thesis focuses on man-made complex emergencies that renders most people in 

need of assistance [12, 35], but it also attempts to develop tools to rapidly predict 

needs following earthquakes, that are the deadliest natural disasters that also generate 

a significant number of people in urgent need of life saving humanitarian assistance 

[11, 28, 86, 87]. 
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3. Aims and objectives

The aim of this thesis was to increase the understanding of what factors contribute to 

disaster severity and how they can be measured in order to estimate the scale of needs 

in disasters.  

The specific objectives were: 

For complex emergencies:  

1. to define indicators that approximate severity and the scale of needs (Paper I)

2. to develop a severity- and needs-scoring model (Paper I)

3. to test the usefulness of the developed model based on a) the availability of the

indicator data and b) variations between countries and over time (Paper II)

4. to assess the validity of the developed model (Paper II)

For earthquakes: 

5. to define predictors for the scale of needs (Paper III)
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4. Material and methods

4.1 Overview of the thesis 

In Table 2, we have summarised the work in the three papers in an overview format.  

4.2 The research framework 

All three papers included in my thesis build on the disaster framework (Figur 1). I 

chose the Utstein style disaster framework, as a starting point, as it is comprehensive, 

peer reviewed and updated. The Utstein style was invented for reporting on out-of-

hospital cardiac arrests, which of course isn’t found in the presented theoretical 

frame. Here, Utstein style refers to uniform definitions or agreements on what data to 

report, thus, a recognised research framework. The Sendai Framework for instance, 

refers to many of the same components and suggested relationships between the 

different factors in the global framework that aims at disaster risk reduction [16]. In 

the disaster framework, risk, as such was not included but it can be understood as an 

underlying factor, throughout the development of disasters [113]. I did not focus on 

the overall risk perspective. In paper III, my focus was prediction, which has a more 

narrow meaning than risk.  

Figure 4 specifies how I have applied different parts of the framework in the papers 

(I-III). 

In papers I and II, I focused on factors that negatively influence the severity and the 

scale of needs in disasters: vulnerability and exposure. In exposure, I concentrated on 

damage. In the papers, I used severity and the scale of needs as disaster outcomes 

(Figure 4).  

In paper III, I set out to identify predictors for the scale of needs after earthquakes. I 

assumed a situation where the prediction of the scale of needs would be based on the 

magnitude of the hazardous event, vulnerability and exposure. In this paper I used the 

broader term of exposure, in red (Figure 4), the people living in the area exposed to 

the earthquake. 
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Figure 4: The Research framework and its use in Papers I, II and III. 

Further, I assumed that the damage could indicate the scale of needs. I used the 

number and proportion of people who died in the earthquake or who were directly 

affected by the earthquake as indicators for damage (Figure 4). 

4.3 Study settings  

All three papers build on secondary data published on open websites or in UN reports. 

Paper I 

I collected data on the indicator values from the 50 least developed countries in the 

world according to the Humanitarian Development Index (HDI) [103], as well as from 

the UN Consolidated Appeals. The data were used to set thresholds in the developed 

model.  

PREVENTION and  MODIFICATION      COPING and RESILIENCE

VULNERABILITY.

EXPOSURE
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NEEDSHAZARD HAZARDOUS 
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Paper II 

I tested the model by using data from 16 disaster countries for three years. In addition, 

data from 9 supplementary countries were assessed for two years (Table 3). All 

countries went through complex emergencies during the study. 

In paper II, I used data from 11 complex emergencies that occurred partly or 

completely before 2005. The numbers in parentheses indicates between what years the 

complex emergency lasted (Table 3). 

Table 3: Countries assessed in Paper II. 

The vast majority of countries in paper II are, according to the World bank 

classification, low-income and lower-middle-income countries. Iraq is considered an 

upper-middle income country, and Kosovo, as an underserved part of Serbia, also an 

upper-middle income country [114].  

Paper III 

All earthquake events recorded in both the CRED/EM-DAT and GDAC 

earthquakes between 2007 and 2016 were selected for the analysis. In total, 

226 events in 55 countries were included, of which 2/3 were upper-middle 

36 

Countries  in usefulness test Countries in validity test

Afghanistan

Burkina Faso

Cameroon

Central African Republic 
(CAR) 

Chad

Congo (DRC)

Djibouti

Gambia

Haiti

Iraq

Kenya

Mali

Mauritania

Myanmar

Niger

Nigeria

occupied Palestinian 
Territories

Senegal

Somalia

South Sudan 

Sudan

Syrian Republic

Ukraine 

Zimbabwe

Yemen

Angola (1975–2002)

Burundi (1993–2003)

Congo (DRC) (1998–2002)

East Timor (1974–1999)

Iraq (2003–2007)

Kosovo (1998–1999)

Liberia (1989–1996)

Sierra Leone (1991–2002)

Darfur, Sudan (2003–2005)

South Sudan (1999–2005)

Northern Uganda (2005)
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income countries or high-income countries. Country characteristics are 

available in Table 4. The numbers in parentheses refer to the number of 

earthquakes that were included from the country, if more than one. The world 

bank classification 2019, was used as source for the country income levels 

[114]. 

Table 4: Countries included in paper III 

4.4 Source of data 

For all papers, vulnerability indicator data were extracted at the country level from the 

World Bank’s online database. Where information was unavailable in the database, 

other sources were systematically searched, such as Multiple Indicator Cluster Surveys 

(MICSs) published by UNICEF and other credible surveys referred to in the UN 

appeals. If no indicator value was found, the indicator was marked as not available. 

When composite indexes were used as vulnerability indicators, these were obtained 

from the index website, for instance, the Human Development Index and the gender 

inequality index.  

Low‐income 
countries 

Lower‐middle‐
income countries

Upper‐middle‐ income countries High‐income 
countries

Afghanistan (6)

Congo (DRC) (2)

Haiti

Malawi (2)

Nepal (3)

Rwanda

Tajikistan (6)

Tanzania

Timor‐Este

Bhutan

Comoros

Honduras (2)

India (3)

Indonesia (24)

Kyrgyzstan (3)

Myanmar (3)

Nicaragua

Pakistan (4)

Philippines (5)

Solomon Islands 
(4)

Albania

Algeria

American Samoa

Azerbaijan (2)

Brazil

Bulgaria

China (44)

Colombia (4)

Costa Rica (2)

Ecuador (3)

Georgia

Guatemala (4)

Iran (17)

North Macedonia

Malaysia

Mexico (5)

Peru (5)

Russia (2)

Samoa

Serbia

South Africa

Thailand

Tonga

Turkey (4)

Chile (6)

Greece (3)

Hungary

Italy (7)

Japan (13)

Republic of Korea

Martinique‐
France

New Zealand (5)

Spain

Taiwan (4)

United Kingdom

USA (4)
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Paper I 

The first literature search was performed in the EBSCO database, which includes 

preMEDLINE, MEDLINE and Google Scholar, without any time limit. Searches were 

limited to English using the search words Disaster(s), Emergency(ies), Vulnerability, 

Index, and Indicator(s) in combinations. To assess their use, a mapping of the 

indicators presented in UN Consolidated Appeals, documents from 2010 and 2012 was 

performed [82, 115]. 

Paper II 

Values for exposure indicators were derived from the UN Consolidated Appeals. Data 

for 2013 and 2014 were obtained from Consolidated Appeal Documents, CAP 

documents and for 2015 from the UN’s Humanitarian Response Plans [83]. Values for 

the “number of uprooted” were obtained from the UNHCR’s website. Information on 

excess mortality in complex emergencies was taken from a publication by the Geneva 

Declaration Organization, Global Burden of Armed Violence from 2008 [116]. 

Paper III 

Data on earthquakes and outcomes were obtained from both the CRED/EM-DAT 

databases [26] and the GDAC alert archive [107]. Data on the country, date, number of 

deaths, and total number affected were extracted from CRED/EM-DAT. GDAC alert 

data were matched with the list of earthquake events from CRED/EM-DAT. The 

earthquake magnitude, depth and number of people living within 100 kilometres of the 

epicentre were extracted for the earthquakes listed in both EM-DAT and GDACs.  

4.5 Study designs, analysis and statistical methods 

All three papers are based on quantitative methods. In addition, in paper I, an expert 

panel was used for final selection of indicators and development of the model. 
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Paper I 

A literature and Internet search of indicators rendered more than 100 indicators that 

characterize vulnerability and exposure to complex emergencies. In the two-step search, 

the indicators were compiled according to a) relevance and relation to best practices or 

evidence, b) timeliness and c) availability. Each indicator was then ranked per criterion 

using a scale of 1–3. The ranked indicators received a score ranging from 3–9, with a 

higher number representing higher relevance, timeliness and availability. 

A core set of six indicators was selected by an expert panel. The selection was made based 

on an indicator’s availability and ability to characterise pre-existing or underlying 

vulnerabilities (four indicators) or to quantify exposure to a complex emergency (two 

indicators). 

A model, that builds on the selected factors in the research framework was developed 

(Figure 4) and populated with the selected indicators. A three-tiered scoring system 

was set for the value of each individual indicator to allow comparison and distinguish 

severity between complex emergencies (Low-Moderate, High, and Critical). The 

scoring of the vulnerability indicators builds on values from approximately 50 

countries with low development index, <0.5 (UNDP), while exposure values use data 

from the 15 UN Consolidated appeals for 2012.  

Paper II 

In this paper, I applied the model developed in paper I to 25 countries affected by 

complex emergencies between 2013 and 2015. Based on the results, heat maps were 

developed and tested for indicator availability, variations over time, and variations 

between countries.  

In a second step, standardised mathematical equations to calculate severity and the 

scale of needs was established. The formula built on the research framework logic 

(Figure 4). Each indicator was given a numeric value based on its score (Low-Moderate, 

High, and Critical). Vulnerability scores and exposure scores were added, and then, the 

total vulnerability score was multiplied by the total exposure score. 
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To obtain a score for the scale of needs, the number of people in need of assistance 

was added to the equation. 

I tested the validity of the model by applying it to a number of complex emergencies 

with a “known” outcome. In complex emergencies, excess mortality is a late sign of a 

deteriorating situation, and data on mortality are difficult and complex to collect [39, 

117]. However, the link with disaster severity is broadly recognised. I therefor used 

excess mortality as outcome variable, to validate my studies on complex emergencies 

The severity scores of the countries were plotted against the excess mortality rates to 

test whether there was any correlation. For the earthquakes assessed in the study, paper 

III, the EM-DAT threshold was applied, as I assessed earthquakes that had been 

entered into this database.  

Paper III 

In paper III, I assessed the predictive performance of the vulnerability indicators and 

outcome indicators of four commonly used disaster risk and severity indexes, first 

individually and then in different combinations using linear regression. The number of 

people who reportedly died or who were affected was used as an outcome variable for 

the scale of needs.  

I selected three indexes that assess risks, vulnerabilities, severity or needs in relation to 

disasters on a global scale; have a published methods section; and are published or 

sponsored by a United Nation (UN) branch as well as governmental funding agencies 

for humanitarian assistance. In addition, I included the model I developed in paper I.  

The disaster indexes used were as follows: 

 the Global Humanitarian Needs Assessment (GNA) produced by the European

Civil Protection and Humanitarian Aid Operations (ECHO) between 2004 and

2015 [105].

 the Index for Risk Management (INFORM), which replaced the GNA and is the

result of a collaboration between the Inter-Agency Standing Committee Task



Estimating needs in disasters 

41 

Team for Preparedness and Resilience and the European Commission, with 

close to 20 UN and governmental partners [109].  

 the UN’s Global Disaster Alert and Coordination System (GDAC) earthquake

alerts [107].

 the model developed by Karolinska Institute’s (KI’s) Severity- and Needs-

Scoring Model (7-eed), in papers I and II.

The indicators from the selected indexes were tested on 55 countries that experienced 

226 earthquakes between 2007 and 2016. The number of deaths was recorded for 153 

events, while the number of affected persons was recorded for 222 events. In total, 

data for 26 variables were extracted. The results were then compared to outcome 

(expressed as the number of deaths), the total number of people affected (number 

affected), and the proportion of deaths and people affected among the total number of 

people exposed to the hazardous events.  

To ensure a valid analysis, we removed indicators with more than 10 percent missing 

data. For the remaining indicators, missing data were imputed using median 

imputation. Winsorizing was used to replace extreme outliers with the values observed 

at the 2.5th and 97.5th percentiles. The data were split into a training and a validation 

set using a temporal split based on the date of an event. Two-thirds of the observations 

were assigned to the training set, and the remaining one-third were assigned to the 

validation set. 

The predictive performance of the indicators was estimated for each indicator 

individually and in different combinations. The root mean square error (RMSE) was 

used as the measure of predictive performance. Linear regression models were built 

first for individual indicators and as a second step for different combinations of 

indicators. To estimate 95% confidence intervals (CI) around the RMSE point 

estimates, a bootstrap procedure was used, with 1000 resamples drawn with 

replacement. 
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4.6 Ethical considerations  

The three papers in this thesis all build on public secondary data, collected and 

published on web-based databases and in public UN reports. As no primary data 

collection has been conducted, I have not sought ethical permission for the studies 

leading up to the three papers.  

I searched for and suggested the use of indicators that can be measured numerically. 

The exclusion of aspects that lack numerical values deserves ethical attention, as does 

the macro-level approach that hides details and inequalities within contexts. In chapter 

6.4 in the discussion, I will discuss these aspects further, along with other ethical 

implications.  

On a more important note, the distribution of resources in proportion to needs contains 

ethical challenges when the needs exceed the available resources. Ethical questions 

arise as to what principle should be used when distributing insufficient funds to the 

expressed needs [118].  

4.7 The role of the funding source 

The work behind the thesis was funded by two Swedish governmental agencies:  

 The Swedish International Development Cooperation Agency (Sida) - papers I

and II

 The Swedish National Board of Health and Welfare – papers I, II and III and

the writing up of the thesis.

Sida took an active part in the initiation of the first study, and a group of programme 

officers with humanitarian funding responsibility gave input on the overall aim and 

expressed their specific needs in relation to the assessment of the scale of needs.  

The funders did not have any involvement in the design of the studies, the conclusions 

derived from the studies or the presentation of the conclusions in the three papers.  
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5. Main results

5.1 Indicators that approximate severity and needs  

A total of 19 single indicators were identified as valid in capturing vulnerability or 

exposure in complex emergencies. A total of 17 out of 19 indicators were found in the 

available vulnerability and development indexes. I found 14 indicators and one index 

(HDI) that were used for at least 9 countries in the 2010 and 2012 UN Consolidated 

Appeals.  

Table 5: Single indicators identified to approximate mortality, vulnerability and exposure in 
disasters. Adapted from paper I.  

Category  Indicator  Ranking 

Economic  Gross National Income (GNI) per capita at PPP  7 

Education  Literacy rate (>14yrs) F/M  6 

Environmental  Arable land   5 

Political  Voice and accountability  3 

Population  Rural population growth rate  5 
Urban population growth rate   5 
Population density   5 
Uprooted people (Internally Displaced – IDP + 
refugees) 

8 

Public Health  Life expectancy at birth  5 
Improved water source, Access to improved 
Water 

6 

Access to improved sanitation   6 

Child mortality rate, U‐5   7 
Crude mortality per 10 000/day  5 
Excess mortality  5 

Vaccination coverage (measles)  7 
Maternal mortality per 100 000  5 

Prevalence of HIV/AIDS, TB, malaria  6 
Malnutrition weight for age  7 
Calorie intake per capita  5 

Added from CAPs 
search, indicators 
used < 9 CAPS 

Number of affected people   7 

Health work force per 10 000  6 

Global Acute Malnutrition/Severe Acute 
Malnutrition 

6/5 
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The indicators in bold were selected for the model (Table 5). They were selected based 

on the ranking and with the intention of including proximations from the public health 

area and other areas of vulnerability that were suggested to be relevant in the 

preceding review.  

5.2 The developed model 

The developed severity scoring model for conflicts and other types of complex 

emergencies builds on the conceptual framework presented for papers I and II. Of the 

top ranked indicators, six were selected for the severity- and needs-scoring model:  

To define and quantify vulnerability: 

 GNI per capita, PPP

 Under-five mortality rate, per 1000 live births

 Adult literacy rate, % of people aged 15 and older

 Underweight: % of population under 5 years

To define and quantify exposure , the following two indicators were selected: 

 Affected in total number and as a proportion of the total population.

 Uprooted people in number and as a proportion of the total population

The model, from now on: the 7-eed model 

To illustrate how the developed model estimates severity and needs, I named it: the 7-

eed model (seve(rity)need). From now on I will use 7-eed when I refer to the 

developed model.  

In the following equations, I explain how the vulnerability score, exposure score, 

severity score and needs score are calculated.  

In the first step, the value of each indicator is scored, as described in the method, 

Study designs, analysis and statistical methods.  
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The vulnerability score is then defined as the sum of these scores (Equation 1). 

Exposure is defined as the sum of the scores for the number of affected and uprooted 

and the proportion of affected and uprooted (Equation 2)  

Equation 1 

𝑉𝑢𝑙𝑛𝑒𝑟𝑎𝑏𝑖𝑙𝑖𝑡𝑦

𝐺𝑁𝐼 𝐿𝑖𝑡𝑒𝑟𝑎𝑐𝑦 𝑈𝑛𝑑𝑒𝑟𝑛𝑢𝑡𝑟𝑖𝑡𝑖𝑜𝑛

𝐶ℎ𝑖𝑙𝑑 𝑚𝑜𝑟𝑡𝑎𝑙𝑖𝑡𝑦  

Equation 2 

𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑎𝑓𝑓𝑒𝑐𝑡𝑒𝑑 𝑃𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛 𝑜𝑓 𝑎𝑓𝑓𝑒𝑐𝑡𝑒𝑑

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑢𝑝𝑟𝑜𝑜𝑡𝑒𝑑 𝑃𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛 𝑜𝑓 𝑢𝑝𝑟𝑜𝑜𝑡𝑒𝑑  

To obtain the severity score, the vulnerability score and the exposure score are 

multiplied (Equation 3).  

Equation 3 

𝑆𝑒𝑣𝑒𝑟𝑖𝑡𝑦  𝑉𝑢𝑙𝑛𝑒𝑟𝑎𝑏𝑖𝑙𝑖𝑡𝑦  Exposure 

In the 7-eed model, the severity score can vary from 4 to 36. To obtain the scale of 

needs in disasters, the number of people in need is multiplied by the severity score 

(Equation 4). 

Equation 4 

𝑇ℎ𝑒 𝑠𝑐𝑎𝑙𝑒 𝑜𝑓 𝑛𝑒𝑒𝑑𝑠 𝑆𝑒𝑣𝑒𝑟𝑖𝑡𝑦 𝑥 𝑀𝑖𝑙𝑙𝑖𝑜𝑛 𝑝𝑒𝑜𝑝𝑙𝑒 𝑖𝑛 𝑛𝑒𝑒𝑑 
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5.3  The usefulness of the 7-eed model 

5.3.1  Indicator availability and variation 

The vulnerability indicator data was to a large extent available and the availability also 

increased over time. In 2015, only one country (Somalia) had missing data for one 

single indicator. A drawback was that the values for two of the indicators (adult 

literacy and underweight) were not updated yearly. Undernutrition is no longer one of 

the WHO core health indicators. It is therefore not collected broadly [119]. The 

indicator was replaced with the “prevalence of stunting”, in paper III.  

Information on the number of people affected was not consistently presented; it was 

presented as per the intervention sector, such as health or food security, and in other 

cases as an overall number. The number of people in need was available for all 

assessed countries in the 2015 UN appeals. It was therefore included in the 7-eed 

model instead of the number and proportion of affected people (paper II).  

5.3.2 Variations between countries and over time 

The vulnerability scoring (Equation 1), showed variations among countries and over 

time. Exposure varied significantly (Equation 2), as did the severity score (Equation 

3). The needs score (Equation 4), showed a larger variation, as the number of people in 

need varied between 300 000 and 21 million people (Figure 5).  

The severity score for the countries assessed in 2015 is presented as bars, while the 

needs score is presented as a curve (Figure 5). For a country with a high severity score, 

the needs score can still be low. A high severity score in a context with few people in 

need will yield a lower needs score and vice versa; see, for instance, CAR. The 7-eed 

model takes both the severity and the scale of needs into account.  

5.4 Is the 7-eed model valid? 

When the 7-eed model was applied to the eleven previous complex emergencies, the 

severity score follows the estimated excess mortality in ten of the eleven countries. 

The exception is DRC, where the estimated excess mortality suggests a more severe 
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situation than what we found when we applied the severity scoring model to the same 

context (Figure 6). Conflict mortality rate refers to the deaths directly attributed to a 

conflict (killing, warfare) and the indirect deaths attributed to the conflict, when 

compared to the expected crude mortality baseline in the specific setting. Conflict 

mortality is, thus, equal to excess mortality.  

Figure 5: Severity and needs score for assessed countries in 2015, based on data from 
paper II.  
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Figure 6: Calculated severity score plotted against average excess mortality, Source: Paper 
II, modified to include the names of the countries in the chart. 

5.5 Predictors for the scale of needs after earthquakes 

No obvious correlation between the standardised index scores and the number of 

deaths, number of affected, proportion of deaths and proportion of affected among 

exposed individuals were visually observed in the initial analysis. I could, in addition, 

not identify a correlation between any of the individual indicators tested through cross-

validated RMSE across predictors for each outcome (Table 3 in paper III). In the last 

step of the study, the created multivariable models did not result in any substantially 

improved performance. I was not able to identify any predictors for the scale of 

disaster needs after earthquakes.  
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eed vulnerability indicators. In addition, the magnitude and depth of the earthquake 

was added, as well the number of people exposed. 
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number of deaths as well as the number of affected with any precision and in turn even 

broadly predict the scale of needs.  

Table 6:The models with the 7-eed indicators and in addition magnitude and depth  

Prespecified 7‐eed model of 
number of deaths 

Pre‐specified 7‐eed model of 
number of affected 

Predictor  Coefficient  95% CI   95% CI   coefficient  95% CI   95% CI  

(Intercept)  ‐3 572  ‐5 968  ‐1 175  ‐1 217 964  ‐3 010 729  574 801 

GNI  0.01  ‐0.01  0.03 ‐9 ‐24  5 

Under‐five 
mortality  

14  ‐0.02  29  51 36  ‐5 698  15 970 

Adult literacy 
rate 

9 ‐11  29  4 642  ‐10 306  19 590 

Stunting  ‐16 ‐34  2  ‐9 839  ‐23 096  3 418 

Magnitude‐
earthquake 

436  236  635  174 322  24 996   323 648 

Depth  ‐7 ‐16  1  ‐2 072  ‐8 335  4 191 

Exposed‐
earthquake 

0.000  0.000  0.000  0.03  0.000  0.07 
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6. Discussion

My research in this thesis aimed to increase the understanding of what factors that 

contributes to disaster severity and if and how they can be measured in order to 

estimate the scale of needs in disasters. In the discussion, I first, consider 

methodological aspects of my research and then discuss the main findings. In the 

methodological consideration section, strengths and weaknesses are discussed under 

each heading.  

6.1 Methodological considerations  

It is a methodological challenge to ensure that theory and practice align, especially in 

disaster research. How to converge them has been a main challenge during my 

research training. Disasters are not static events but dynamic processes that develop as 

a consequence of several interlinked factors that complexly interact.  

For this thesis I applied a deductive approach, where I built and tested hypotheses 

based on established knowledge and practice [120]. I based my studies on a recognised 

theoretical disaster framework to build and test my hypothesis. In addition, I tested the 

hypothesis with established variables (indicators). The alternative would have been to 

use an inductive approach and observe the outcome in different disasters and to have 

searched for associations with a greater variety of possible determinants. This may 

have led to different results [120]. For the last study (III), where I did not find an 

association between tested predictors and the scale of needs after an earthquake, an 

inductive approach may be tested, as an alternative scientific approach in a new study, 

to further explore prediction.  

I chose to search for the measurable or quantifiable, while “the truth” is always more 

complex, with many non-measurable aspects. One might question whether it is 

relevant to only measure what is measurable. To get a wider and richer perspective 

while addressing the research objectives, I could have included qualitative methods, 

but it was beyond the scope of this thesis. 



Estimating needs in disasters 

51 

6.1.1 Study designs 

An overall challenge has been to systematically apply robust scientific methods on 

secondary data that often have missing values or are fragmented, in addition to the 

uncertainty of their reliability with regards to timeliness of data capture. I have 

adhered to best possible practice in the application of the methods.  

In the development of the 7-eed model, I used a step-wise approach, building on 

published literature, extraction of indicators used on existing indexes and UN-reports 

as well as assessments of the availability of information on indicator-values. Further, 

the selection of indicators and the development of the 7-eed model largely builds on 

ranking and in addition selection by experts. The objective was to develop a model 

with a small number of relevant indicators that would be easy to find and easy to 

interpret. This was a prerequisite to allow ensure the pragmatism of the model. 

However, from a statistical rigour point of view, a multivariable regression modelling 

might seem more reliable. 

In paper III, the mapping of indicators that are used in four well-known indexes was 

validated against the outcome in over 200 earthquakes through linear regression. The 

method ensured improved scientific rigour, in comparison to the study design in 

paper I.  

6.1.2 Reliability and availability of data  

Disaster data is often patchy and incomplete [45]. To ensure that my work could be of 

practical use, the starting point of the thesis was to make use of readily available and 

easy to find data, that in addition is published by credible sources.  

Vulnerability indicators 

The use of databases that present aggregated country data on a regular basis was a 

deliberate choice as they are easily accessible and regularly updated. However, to use 

vulnerability indicators on country level, rather than on local level, has limitations. 

Variations in vulnerability between different groups or regions within a country will 
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not necessarily be identified. A high vulnerability in one area of a country, can be 

hidden by a low vulnerability in another area. 

Time is another aspect that influences the reliability of the vulnerability indicators. 

There is often a timespan between data collection and publication in the databases. 

Data from countries in a disaster situation, such as a protracted complex emergency, 

may be even more outdated. In paper II, data was not available for some countries. 

How to interpret absence of data remains an unsolved problem. Conversely, precise 

point estimate data from a country with a complex emergency may bring into question 

data reliability [121]. A lack of robustness in data collection and data analysis in the 

countries with the highest vulnerability may also raise questions about the data 

reliability [121].  

Exposure indicators 

Exposure data was primarily extracted from UN reports and in turn collected by the 

UN and partner organisations in the field, which should indicate high reliability. 

However, access problems, willingness to inflate data due to fundraising concerns as 

well as varying or unclear methodologies for data collection could affect data 

reliability [122]. A concern noted during the studies, was the change from year to year 

regarding the type of data and measurements used in the UN reports, which made it 

difficult to compare data over time.  

Indicators for severity and the scale of needs 

In paper II, I opted to use data on excess mortality in complex emergencies published 

by the Geneva Declaration Organization as outcome data [116] . This referenced 

publication systematically collates and compares secondary data on excess mortality, 

based on compilations of surveys found in a number of peer reviewed publications. 

The reliability of the outcome data in paper III, number of deaths and number of 

people affected is somewhat questionable, as described in the thesis introduction. The 

number of deaths has been shown to be both over- and underestimated after natural 

disasters. For instance, the number of people who died in the 2010 earthquake in Haiti 
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is believed to be highly overestimated [123]. A more recent examples is the Hurricane 

Maria in the Caribbean’s where the mortality is suggested to be higher than reported 

[124]. Moreover, the term affected is ill-defined and has several meanings, as 

described in the introduction [6]. The number of people reported to be affected in the 

same disaster can therefore vary widely, depending on the definition.  

I used one source for the outcome data, the EM-DAT database. While the EM-DAT is 

well established and systematic in its data collection [2],differential reporting may 

have affected the data reliability.  

6.1.3 Internal validity of data and of the 7-eed model 

The internal validity of a study refers to the ability of a study to provide an unbiased 

estimate of what it sets out to measure [125]. In this section, I will discuss to what 

extent the selected data captures the level of vulnerability, exposure, magnitude, 

severity and the scale of needs.  

Vulnerability indicators 

The vulnerability indicators I used and assessed in the three papers are recognised as 

indicators of a society’s vulnerability and are used in several of the examined indexes 

[6, 117, 126-130]. However, in paper III, I did not find that the assessed vulnerability 

correlated with the selected outcome indicators. While the vulnerability indicators still 

point to a general vulnerability and a lack of capacity to cope with a disaster, my study 

did not show that they are valid as predictive indicators for the scale of needs after the 

studied earthquakes.  

Exposure indicators 

In the disaster framework, exposure is a prerequisite for damage. Damage is presented 
as the inner core of exposure (Figure 1.) 

In paper I and II, I selected indicators that approximate the human damage, the number 

and proportion of affected people and uprooted people. While the absolute numbers 

reflect the extent of damage, the proportion of the total population gives indication on 
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the remaining capacity to cope in a country and in this sense they are valid indicators 

for the severity and the scale of needs [38, 117, 127, 130].  

The number and proportion of uprooted people was selected as displacement is known 

to increase needs [75, 131, 132]. However, among groups of uprooted individuals, it is 

generally recognised that internally displaced individuals are among the most exposed 

to complex emergencies, while refugee populations have been shown to be better off , 

as the ability to reach a country of refuge may correlate to avilability of resourses as 

well as the access to safety and assistance [132]. The selected indicator: uprooted, does 

not consider these variations, nor does it differ between recent or long-term 

displacement. This may affect the validity of uprooted as an exposure indicator in a 

disaster.  

In paper III, I instead opted for the outer frame of exposure, “the people living in the 

affected area” (Figure 4). The choice is based on the circumstances under which the 

model is meant to be applied and on what information is likely to be available at the 

moment of application. The people living in the affected area is presented by GDACS- 

alerts, in the immediate aftermath of an earthquake.  

Magnitude of the event 

In paper III,earthquake magnitude and earthquake depth were selected as quantifyable 

indicators for the hazardous events. This information is available immediately after the 

event in the GDAC-database. In recent years, GDAC has started to include shake, that 

possibly approximates both exposure and magnitude of the event. However, for the 

years assessed in paper III, information on shake-maps was missing and could 

therefore not be assessed [107].  

Severity and the scale of needs 

The validity of excess mortality as a measurement of severity, paper II, is emphasised 

by numerous publications [3, 37, 39, 117, 133]. In turn, the plotting of severity scores 

against excess mortality showed an almost perfect correlation for the 11 assessed 
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complex emergencies (Figure 6). This points to the internal validity of the 7-eed 

model, to estimate severity in these specific complex emergencies. 

By the same logic, a high number of immediate direct deaths after an earthquake 

points to a severe situation. However, the number of deaths only captures the direct 

and immediate effects. The data in the EM-DAT does not capture the excess mortality 

that may be present over longer periods of time [134]. The validity in relation to the 

scale of needs could therefore be questioned. A typology of time to mortality after 

earthquakes could allow more accurate, comparable measurements.  

The number of deaths and the number of affected primarily indicates the damage that 

the earthquake has caused and therefore indicates the needs that follow (Figure 2). 

However, the indicators fall short of approximating the coping capacity and resilience 

that could mitigate the situation as well as the vulnerability that threaten to exacerbate 

the scale of needs, (Figure 2). The validity of the number of deaths and the number of 

affected as indicators for the scale of needs is therefore not certain. 

In my studies I assumed that the severity and the scale of needs are closely interlinked 

and that the scale of needs is a product of the severity and the size of the population in 

need. I have however not sought to validate this assumption.  

6.1.4 Generalisability – external validity  

External validity refers to the degree to which the findings from a study may be 

generalised to populations or clusters, that did not participate in the study [125].  

The 7-eed model 

While the internal validity of the 7-eed model is promising, I cannot claim an external 

validity based on the regression against only 11 complex emergencies. I have therefore 

not been able to prove statistically that the 7-eed model can be applied to complex 

emergencies in general.  
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Prediction of the scale of needs after earthquakes 

The external validity of the negative results found in paper III, must also be interpreted 

with caution. Even if the statistical basis and methods were more rigorous, questions 

on the reliability and validity of the chosen outcome indicators, make the results 

difficult to generalise.  

6.2 Discussion on the main findings 

In my thesis I have identified and used indicators that are recognised to approximate 

the vulnerability of countries and people. I have further identified additional 

indicators, recognised to estimate the exposure to hazardous events and the human 

damage of hazardous events, as well as indicators that point to the magnitude of 

earthquakes. Vulnerability, exposure, damage and event magnitude are in turn factors 

that contribute to the severity and the scale of needs in disasters, according to 

recognised theoretical frameworks for research in disasters [7, 17]. The factors are in 

addition recognised factors in the field of disaster risk reduction and include numerous 

disaster risk indexes [16, 110]. In the development of the 7-eed model, I endeavoured 

to put theory into practice, by putting numbers and measurements to a theoretical 

framework. I developed the model, as well as the model equations to allow the use by 

desk-officers at funding agencies, rather than statisticians. The few indicators and the 

absence of statistical algorithms, may put the validity of the model into question. 

However, my studies showed valid estimates of severity in the assessed complex 

emergencies, paper II. As stated in the methodological considerations, the results must 

be interpreted with caution.  

In addition, quantitative measurements must always be interpreted in the specific 

disaster context. Additional qualitative information must be part of the narrative 

analysis, such as violations of human rights and other factors that our model does not 

capture, as well as important regional or local characteristics.  
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Yet, the 7-eed model could be a tool to make sense of, and allow comparison of data 

between disasters, an area reported to be overlooked, yet needed [70, 73, 85]. The 

model allows a systematic and transparent comparison of the scale of needs between 

countries affected by complex emergencies.  

In my studies, I was not able to identify predictors that capture the scale of needs after 

earthquakes. In addition, I applied the same assessment to another type of hazard. I 

assessed the outcome in over 200 floods (unpublished data). None of the results that I 

obtained gave any indication that prediction of the scale of needs in floods could be 

made with the help of the assessed indicators. My hypothesis that approximations of 

vulnerability, the magnitude of a hazardous event and the size of the population 

exposed can give an early prediction of the scale of needs after earthquakes (and 

floods) was rejected since no correlation could be established. As the assessed 

indicators are used in many risk indexes, this is an important caveat [110, 135].  

However, to better understand results, further research and analysis is needed. There 

may be more valid indicators found in the field of geophysical science and 

engineering, outside of the scope of this paper. 

There are a number of limitations to my results, discussed under methodological 

considerations. One additional consideration relates to the factors in and logic of the 

disaster framework that I did not study. I did not assess the role of resilience, coping, 

prevention and modification as factors influencing disaster severity and the scale of 

needs.  

6.2.1 Policy implications 

The 2019 UN-appeals were briefly presented in the introduction. The appeals suggest 

that the needs per person substantially vary between contexts. In the Middle East and 

North Africa the UN appeals foresee an average need close to 500 USD per person, 

compared to just over 200 USD per person in the remaining 28 UN-appeals [12].  

In the 7-eed model, most of these remaining UN appeals concern countries that 

present a substantially higher vulnerability and severity, compared to the Middle East  
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opposite. How to explain these significant differences remains difficult. My 

interpretation is that other considerations than the scale of needs are directing the 

amounts requested in the appeals.  

6.2.2 Ethical implications 

One must be aware of the ethical challenge of attributing estimates to human suffering 

and scoring the severity of distress in already poor and conflict-affected countries. Is it 

truly defendable to put “grades in hell”? Shouldn’t assistance be provided wherever 

possible without measurement?  

Literature suggests, and my thesis highlights, that the attention and resources directed 

to disasters is unevenly distributed. Many international actors and massive attention in 

a given context leads to a situation where more needs are identified and addressed, 

compared to situations with little attention and few actors present. This, in turn leads 

to a situation where people affected by disasters and in need of life-saving 

humanitarian assistance do not receive it in proportion to the scale of their needs.  

The deontological principle, the human urge to assist the people we “have in front of 

us”, overrides a global approach of impartiality.  

While recognising that my studies are but one peace in a complex puzzle, the ethical 

implications, could be a more evenly distribution of assistance in accordance to the 

scale of needs.  

6.2.3 Future developments  

Needs-based funding and assistance remains high on the agenda for donor agencies, 

the UN and other humanitarian actors [74, 86, 136]. To my knowledge there is still no 

common understanding or analysis on how the scale of needs should be estimated or 

how estimates should guide needs-based funding decisions. My studies may provide 

some insight to address this. 

During the time of my studies, I have been part of a network of UN staff, researchers, 

representatives from governmental funding agencies and others who have developed a 

58 
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crisis severity index that, based on approximately 30 indicators, rates the severity of 

different crisis situations in the world. In the development of the index, I have been 

able to contribute with my research results. In the network we have also tried to 

address how to capture variations within countries and between populations, which I 

raised earlier in the discussion [9].  

In my own research, I also aimed for a model that would be practical to use and easy 

to understand, while building on a recognized theoretical framork and tested variables. 

While it is important to be cautious regarding errors and false conclusions stemming 

from the measurable, my thesis lays a foundation that could serve as a base for further 

analysis. My research raises a number of methodological, practical as well as ethical 

questions: Is it possible to validate a severity index against reality and what does the 

results actually tell us? How can the non-measurable aspects be taken into account? 

Can the model actually help to ensure needs-based funding or are there too many other 

factors that must be considered? From an ethical perspective, one also has to ask if 

impartiality really can be measured in amounts of money allocated, or if the living 

standards and receptivity should be taken into account.  

These question require further research, but also policy discussions. For a donor 

agency, the 7-eed model could already now, provide a starting point for an 

independent analysis of the scale of needs and its results serve as a quantitative base 

for discussion on how to estimate needs in disasters.  
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7. Conclusions

At the start of my thesis, I set out to increase the understanding of what factors 

contribute to disaster severity and how they can be measured in order to estimate the 

scale of needs. Based on the study results I can conclude that:  

 There are easy to find, available indicators that correlate with severity and the

scale of needs in complex emergencies.

 The application of the 7-eed model is sensitive to changes over time and shows

variations of severity between complex emergencies.

 Out of the selection of indicators from commonly used disaster indexes, none

are able to predict the scale of needs after earthquakes
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Abstract

Background: Disasters affect close to 400 million people each year. Complex Emergencies (CE) are a
category of disaster that affects nearly half of the 400 million and often last for several years. To support
the people affected by CE, humanitarian assistance is provided with the aim of saving lives and alleviating
suffering. It is widely agreed that funding for this assistance should be needs-based. However, to date,
there is no model or set of indicators that quantify and compare needs from one CE to another. In an effort
to support needs-based and transparent funding of humanitarian assistance, the aim of this study is to
develop a model that distinguishes between levels of severity among countries affected by CE.

Methods: In this study, severity serves as a predictor for level of need. The study focuses on two
components of severity: vulnerability and exposure. In a literature and Internet search we identified
indicators that characterize vulnerability and exposure to CE. Among the more than 100 indicators
identified, a core set of six was selected in an expert ratings exercise. Selection was made based on
indicator availability and their ability to characterize preexisting or underlying vulnerabilities (four
indicators) or to quantify exposure to a CE (two indicators). CE from 50 countries were then scored using
a 3-tiered score (Low-Moderate, High, Critical). 

Results: The developed model builds on the logic of the Utstein template. It scores severity based on the
readily available value of four vulnerability and four exposure indicators. These are 1) GNI per capita,
PPP, 2) Under-five mortality rate, per 1 000 live births, 3) Adult literacy rate, % of people ages 15 and
above, 4) Underweight, % of population under 5 years, and 5) number of persons and proportion of
population affected, and 6) number of uprooted persons and proportion of population uprooted.

Conclusion: The model can be used to derive support for transparent, needs-based funding of humanitarian
assistance. Further research is needed to determine its validity, the robustness of indicators and to what
extent levels of scoring relate to CE outcome.
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Background

A disaster is as an event that overwhelms local capacity, necessitating national or international assistance .
According to CRED, an estimated 400 million people annually are affected by disasters, of which over 170
million are affected by conflicts     . The Utstein template categorizes disasters based on the type of
risk and hazard causing them . There are natural, manmade and mixed disasters. Complex emergencies
(CE) are a manmade disaster, defined as a situation where civilian mortality due to direct or indirect causes
of conflict has increased significantly . Disasters overwhelm existing capacities and require relief in the
form of humanitarian assistance. The objective of humanitarian assistance is to save lives, alleviate
suffering, and maintain human dignity . In 2013, at least 22 billion USD worth of humanitarian assistance
was globally made available to assist disaster affected populations . Two thirds of this sum was from
governmental donors and mainly allocated to CE . Donors have long agreed that funding for humanitarian
assistance should be allocated according to, and in proportion to, needs   .

However, there is no commonly accepted definition of “need”. Maslow’s pyramid categorizes human
needs in a hierarchy, where the physical needs to achieve survival are the base, followed by safety, social
needs, esteem and self-actualization at the top . In development and humanitarian aid, the concept of
basic needs has been developed, mainly referring to basic services required for a community, including
food, shelter, and clothing for the individual. A donor often receives plentiful information on these aspects
of need in requests for funding   . Still, studies have documented the lack of a systematic approach to
defining the relative importance and proportion of needs between disasters as a basis for funding   . A
main challenge for needs-based funding is the lack of commonly accepted indicators that define and
quantify needs. A recent study highlighted the urgent need for defined, specific and well-accepted
indicators and a system to determine the severity of crises and allow comparisons between disaster-
affected countries .

Existing frameworks, such as ECHO’s Global Needs Assessment (GNA), the Inform index for risk
management, and ACAPs Global Emergency Overview (GEO), typically rate CE countries in the "worst
off" category, underlining the need for humanitarian assistance in these countries     . However,
while these initiatives allow for a broad comparison between the worst off countries, they do not
distinguish between the levels, severity, and magnitude of need among the countries. UNOCHA’s Global
Focus Model (GFM) focuses on risk, but is not specifically designed to inform about the intensity or
severity of an on-going CE . Bayram et al. propose an assessment tool for CE, based on scoring of a
limited number of indicators, but the tool is based on data from sudden onset disasters, not CE, and several
of the indicators are not readily available. Thus the tool has limited value in supporting needs-based
funding decisions .

Therefore, the basis of this study is the apparent need for a practical tool to assess severity and levels of
need in CE affected countries. The aim is to develop a severity scoring model, built on well-defined and
readily available indicators, that can facilitate decision making for needs-based allocation of humanitarian
assistance funding.

Materials and Methods

Study assumptions and preconditions

Severity is a predictor of level of need. The level of severity is dependant on vulnerability and exposure .
A limited number of recognized and readily available indicators can be used to characterize and quantify
vulnerability and exposure. Textbox 1 describes the Utstein template and defines the components and other
terms that capture disaster severity.

A practical scoring model was defined as one that a) can be populated with data within a few hours, b)
uses indicators that are readily available, and c) provides a numerical result.
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Process

The following process was laid out: 1) a two-step Internet and document search, 2) the extraction, listing
and ranking of indicators, 3) outlining a preliminary model based on the Utstein template logic, 4)
modification in line with the model's precondition of easy to use, and population of the final model with
the selected indicators, and 5) definition of cut-off levels for the indicators.

1) To generate a list of well defined, commonly used vulnerability indicators that were defined and
assessed in the scientific literature, an Internet search was done using the EBSCO database, which includes
preMEDLINE and MEDLINE and Google scholar, without any time limit. Searches were limited to
English using the search words: Disaster(s), Emergency(ies), Vulnerability, Index, and Indicator(s) in
different combinations.

To assess the use and availability of vulnerability and severity indicators in Consolidated Appeals (CAP)
(United Nations proposals for humanitarian funding), documents from 2010 and 2012    were
searched, using the same criteria as in the Internet search.

The first step of the Internet and document search was to identify vulnerability indicators that fit the search
criteria and the purpose of the study. In the second step, 27 CAP documents were searched, and shortlist
was made of the indicators that were used in more than one third of the documents.

2) The indicators from the two-step search were compiled and ranked according to: relevance and relation
to best practices or evidence; timeliness; and availability.

The indicators were ranked from 1 – 3 for each area above, which gave a possible score range of 3 to 9
points for each indicator. To calculate the rank for best available practice, three points were given to
indicators that were suggested in at least three individual articles from the literature search and used in at
least three of the searched indexes (see table 1). Two points were scored to indicators suggested in at least
two articles and used in two indexes while one point was given to indicators that were suggested in less
than two articles. To calculate the rank for timeliness, three points were given to indicators likely to be
updated when a context changes, or updated more frequently than annually. Two points were allocated to
indicators that normally are updated annually and one point for less frequent updates. Ranking of
availability or likelihood of availability was done by scoring three point for indicators found in more than
one third of the CAP appeals searched and indicator and in World Bank statistics data base, two points if
the indicator was found in one of two above and one point if the indicators were unavailable in both.

Vulnerability and exposure indicators were selected based on ranking. In our selection we also aimed for a
variation between different fields (i.e. economics, health, education, and so on) rather than selecting
indicators from the same field even if they ranked highly.

3) A preliminary model based on the Utstein template logic was outlined and populated with the indicators
selected in step 2 (Textbox 1).

4) To adjust the model to its practical purpose, it was tested and modified so that it should be possible to
assess and compare severity within a few hours, use readily available indicators, and provide a numerical
result. The final model had two categories: vulnerability and exposure. Based on their relative importance,
four indicators for vulnerability and four for exposure were selected.

5) Distinguishing levels of severity

To allow comparison and to distinguish the level of severity between CE countries, we set a three-tiered
scoring system for the value of each indicator: Low-Moderate, High, and Critical. The scoring values of
the vulnerability indicators were built on values from approximately 50 countries with a low development
index (a value of less than 0,5 by the UNDP), while exposure values used data from the 15 CAPs for 2012.

Results
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Part one of the results section shows the process leading up to the selection of indicators. Part two shows
the completed model.

Part one

The results of the two-step Internet and document search are presented in Tables 1 and 2. A total of 19
single indicators were identified as valid in relation to vulnerability; 17 of them were used in vulnerability
and development indexes. In addition, 3 of them also primarily indicated exposure. We found 14 indicators
and one index (HDI) that were used for at least 9 countries in the 2010 and 2012 UN CAP documents. The
tables display the indicators per sector. Eight indicators were the same or similar in the two searches.
These are highlighted in bold, in Table 2.

Table 3 ranks the 25 indicators. While some ranked high as relevant in relation to best practices or
recognized evidence, the timeliness and availability were rated low. For instance, this was the case for
excess mortality and crude mortality rates per 10 000 people per day.

Part two

The final model consists of the formula Disaster severity = f (Vulnerability) (Exposure)

This is a simplification of the Utstein model. For a detailed description of how the model was simplified,
see ANNEX I.

Of the top ranked indicators in Table 3, six were selected for the model. The selected vulnerability
indicators were: 1) GNI per capita, 2) PPP Under-five mortality rate, per 1000 live births, 3) adult literacy
rate, % of people ages 15 and above, and 4) underweight, % of population under 5 years.

The selected exposure indicators were: 5) total number of affected people, also as proportion of the total
population, and 6) total number of uprooted people, also as proportion of the total population.

These indicators met the inclusion criteria and provide information on differing aspects of vulnerability
and severity. ANNEX II has definitions of the indicators. Tables 4 and 5 illustrate the the scoring of the
indicators. It should be noted that scoring Low-Medium does not indicate an acceptable situation, but that
the country scored less poorly than those scoring High or Critical.

Finally, the model was populated with the proposed indicators an suggested scoring levels.

Discussion

To our knowledge, this is the first model that compares severity and needs between complex emergency
affected countries in a systematic and transparent way. It provides an objective tool, based on accepted and
available indicators, that can support needs-based funding decisions for humanitarian assistance. However,
it should be noted that this type of support tool, based on quantitative indicators, cannot replace the
analytical work being done by competent staff at humanitarian funding agencies. We are aware of the
ethical challenge of putting numbers on human suffering and scoring the severity of already poor and
conflict-affected countries. Nevertheless, a needs-based funding policy must be accompanied by a
transparent account of the basis on which funding decisions are made.

This study has several limitations. It is based on the assumption that needs and level of severity are
interchangeable. A small group of experts, who were also the authors, selected the indicators and
developed the model. However, the experts, who all have experience with CE, needs assessments, and
academia, have explained in detail the process of selection for the indicators and priorities.

The main challenge for this model has been how to balance pragmatism with robust scientific methods. It
was important to develop a model that could be used easily, rather than a complex model that may have
strong theoretical validity, but lack practical feasibility. The challenge was to get a balance between what
we would have liked to have and what is feasible to get. We have carefully developed a model that
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balances optimal ignorance and appropriate imprecision with the increasing opportunistic costs of being
more precise. Another limitation is that the model assumes that the values of the indicator are based on
reliable data. Nevertheless, the indicators are the “best available” and are what pledges and allocations are
built on. We also removed aspects of the original Utstein template that did not have a reliable numeric
indicator. These non-quantifiable aspects should be included in the qualitative analytical work done by
donors before they decide on what country is more in need. Even with a general consensus that funding
should be needs-based, we assume that political aspects are taken into consideration when funding
decisions are made. Our model does not cover these aspects, but could be used as a objective and
transparent tool to balance this.

The suggested model will need testing and validation to show its value. In forthcoming work, we explore
the relevance of the model in defining severity and needs by applying it to ongoing CE, as well as on
historical CE data. We welcome colleagues to comment and provide input to improve the model. We are
convinced that a solid and accepted model that enables donors to direct funding to those most in need has
the potential to improve humanitarian assistance, save lives and alleviate suffering.

ANNEX 1 Development of Conceptual models for severity scoring of complex
emergencies

ANNEX 2 Indicators, their meaning and relevance
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Textbox 1. Model and concepts 

The Utstein Template defines damage as a product of risk, hazard and vulnerability in 

the following way:  

Damage (probability)  = ƒ (Probability of hazard (Risk))(Hazard) (Vulnerability) [5]. 

In the literature terms such exposure and coping, are also used to describe and capture 

severity. Our model builds on these terms using the following definitions and 

highlighting their limitations 

A hazard is a dangerous phenomenon, substance, human activity or condition that 

may cause loss of life, injury or other health impacts, property damage, loss of 

livelihoods and services, social and economic disruption, or environmental damage 

[1]. Measures of hazard vary widely, focusing mainly on their validity [5, 9].  

Vulnerability is characteristics and circumstances of a community, system or asset 

that make it susceptible to the damaging effects of a hazard [1].  

Coping can be interpreted as the contrast to vulnerability and defined as the ability of 

people or a society to use resources and skills to mitigate adverse conditions [1]. 

Coping can thus be interpreted as defining the level of vulnerability. Coping is not 

part of the Utstein model. 

Severity or Damage is the negative result of the impact of a hazard on the population 

and environment. In this document the term severity will be used to describe the 

degree of damage. Damage may manifest in multiple ways and forms. The degree of 

damage produced by the hazard is dependent on the vulnerability and the population 

that is exposed to the specific hazard [5]. 

Risk is the probability that a hazard will occur [5], or  in combination with the damage 

the hazard likely will bring [1]. 

Exposure is defined by UNISDR (2009) as the people, property, systems, or other 

elements present in hazard zones that are thereby subject to potential losses. Number 

of people affected, number displaced and magnitude of mortality are   recognised 

proxy indicators for exposure [21].  



1 

Textbox 2. Recognised and readily available indicators 

We define a recognised and readily available indicator in the following way: 

A recognized indicator is referred to in literature and used as an indicator by known 

databases. The indicator should also be recognised as expression of vulnerability or 

exposure. Readily available, means that an indicator can be found easily: on recognized 

databases and in humanitarian reports, such as the UN consolidated appeals.  

It also means that the indicator is updated on a regular basis, at least once per year, or is 

seen as time-resistant, in such a way that significant changes usually take several year
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Table 2. Indicators used to capture the situation for at least nine countries of the 2010 and 
2012 UN Consolidated Appeal documents 

Sector Indicator Source 

Economic 

status 

Gross domestic product per capita 
(PPP $) or GNI per capita 

UNDP, HDR, ssnbs*** 

Percentage of population below 
income poverty line PPP 
$1.25/per/day or 1 dollar/pp/day 

UNDP/HDR, National survey, 
ssnbs 

Health Life expectancy at birth (in some 
divided in Female and Male) 

UNDP/HDI, INS forecast, SSDP 
****, MoH, WHO 

Number of health workforce 
(MD+nurse+midwife) per 10,000 
population 

MSP, WHO, MIS CIV 

Measles vaccination rate (12-23 
months) or up to 15 years. 

SSDP, MICsIV 

Under Five mortality (U5M) Unicef, MICS, ED-SIV,Child Info 
Côte d'Ivoire Country Profile,  
SSDP, MoH, MMS, Nat survey, 
WB 

Maternal mortality Unicef, WHO, UNFPA, WB, EDS-
IV**, DIPE, national household 
survey, MoH, ZMIPS 

Food 

Security 

Number of people in food and 
acute livelihood crisis 

IPC, ESASU, In-depth food 
security survey 

Water, 

sanitation 

and hygiene 

(WASH) 

Percentage of population 
with/without access to protected 
water sources 

UNDP/HDR, n.a, MICS, Wash 
sector update, Unicef, 
FSNAU/SWALIM 

Refugees/Di

splaced 

Number Refugees, in-country and 
abroad, number of displaced  

UNHCR, OCHA, MoH, Unicef, 
CAPMYR 

Nutrition Percentage of acute malnutrition 
among (6-59 months) GAM 

Recent surveys (by Unicef, ACF, 
MSF), MIC, National nutrition 
surveys, SMART survey, SSDP 
MoPH , NNS 

Percentage of sever acute 
malnutrition (6-59 months)) SAM 

MIC, SMART survey, SSDP, MoPH 

Education Literacy Rate adult. DHS,IFPRI, MDG/UN, SSDP, 
UNESCO, MoEducation, MIC, 
WHO, UNDP 

Reference 

indicators 

HDI (an index) UNDP/HDI 



Sector Indicator Source 

General  Number of people affected Estimate within document 

**Enquête Démographique et de Santé -IV - 2010 Burkina Faso   
*** South Sudan National Bureau of Statistics, http://ssnbs.org/,   
**** South Sudan Development Plan    
 
 



Table 3. Ranking of indicators for vulnerability and exposure, if indicated 

Indicator Sum of 
ranking* 

Uprooted people (Internally Displaced +refugees)  (exposure and 
vulnerability) 

8 

Affected people  (exposure) 8 
GNI per capita at PPP 7 
Child mortality rate, U-5 7 
Vaccination coverage (measles) 7 
Malnutrition weight for age 7 
Number of people in food and acute livelihood crisis 7 
Literacy rate (>14yrs) F/M 6 
Percentage of population below income poverty line PPP $1.25/per/day 
or 1 dollar/pp/day 

6 

Improved water source, access 6 
Improved sanitation, access 6 
Number of health workforce (MD+ nurse+ midwife) per 10,000 
population 

6 

Prevalence HIV/AIDS, TB, malaria 6 
Percentage of acute malnutrition among (6-59 months) GAM 6 
Percentage of sever acute malnutrition (6-59 months) SAM 5 
Population density 5 
Arable land 5 
Rural population growth rate 5 
Urban population growth rate 5 
Life expectancy at birth 5 
Calorie intake per capita 5 
Maternal mortality per 100 000 5 
Excess mortality (exposure) 5 
Increase of Crude Mortality above emergency thresholds (exposure) 5 
Voice and accountability 3 
* Each indicator was ranked per a) relevance and relation to best
practices b) timeliness c) likelihood of availability. Each area was given
between 1 and 3 points, giving the highest possible score of 9 and
lowest 3.
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Table 4. Scoring of the vulnerability indicators 

Indicator for Vulnerability Low-Medium High Extreme 
GNI per inhabitant on PPP > 1960 1110-1960 < 1110 
Mortality rate, U5/ 1000 live  < 75 75-110 > 111
Literacy adult % (over 14y)  > 70 56-69 < 55
Underweight:  (weight for age) % 
pop U5 < 15 16-30 > 30

Table 5. Scoring of indicators for exposure 

Indicators for Exposure Low-Medium High Extreme 
Nb uprooted in million < 0.6 0.6 - 1 > 1
Proportion uprooted % of total 
population < 4% 4 % - 6% > 6 %
Nb affected, in million < 2.6 2.6 - 4 > 4
Proportion affected: % of total 
population < 18% 18% - 33% > 33%

The scoring builds on information for 15 CAP countries presented in the 2012 
overview.  
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ANNEX 1. Development of Conceptual models for severity scoring of complex 

emergencies  

The Utstein model is used to predict how serious a disaster might become. 

Damage (probability)  = ƒ (Probability of hazard = Risk)(Hazard) (Vulnerability) 

In the study we set out to adapt the model to fit with our aim; to develop a model, building 

on well-defined and readily available indicators, that distinguish levels of severity 

between countries affected by complex emergencies (CE).  

As we focus on already ongoing disasters, the risk will instead be linked to the trend – is 

the situation getting worse or better? Initially we therefore exchanged the risk with trend. 

To capture severity of an ongoing disaster – the level of exposure is an important part. Our 

initial adaptation of the Utsteintemplate therefor had the following concepts: 

Disaster severity - damage =f (Hazard) (Exposure)(Trend - risk) (Vulnerability (global) 

(country)( sector vulnerability)) 

The model was illustrated in the following way: 



In further discussions, in the research group, the different categories, their relevance, 

possibility to measure and the availability of indicators in the model was reviewed.  

The aim was to simplify the model in order to enable use and interpretation, yet 

maintaining the Utstein logic.  The following changes were made.  

1. Global Vulnerability - Human Development Index: while this is a recognized

index used in many frameworks and suggested as a way to measure

vulnerability, it builds on several of the single indicators that are suggested in

the next category. It was therefor seen as a double measure of vulnerability

and thus not bringing more information to the model. HDI is also not available

for all the countries to which the model was to be applied.  Global

Vulnerability - HDI as a category was therefor removed from the model.

The HDI is used as a way to score the indicators in category two, using the

values from the individual indicators among the countries with a low HDI.

2. The country vulnerability indicators are kept in the model.

3. The exposure indicators are kept in the model

4. Type of disaster (Hazard): while the type of disaster is a very important

aspects for assessing severity, there are no known indicators available to

measure whether one type of disaster is more serious than another. The model

is developed for complex emergencies, which is a broad type of disaster in

itself. Instead of trying to score different type of hazards, - disasters it was

removed as a category in the model – keeping in mind that context and the

type of disaster has to complement the analysis of any disaster situation.

5. Sector indicators: The original model included four sectors with two indicators

per sector. The intention was to get a quick answer to what sectors were most

in need of support. While this category gives interesting information, it was

deemed as insufficient, as it doesn’t include all sectors relevant for

humanitarian funding. The indicators also give a broad country overview,

while this category would benefit from a more specific analysis. The sector

vulnerability category was removed from the model - suggesting that when

disaster severity is measured, an analysis of needs per sector will have to be

added in order for a donor to fund relevant sectors.



6. Trend (risk). The intention with the category was to capture the risk of a

worsening situation. Yet, we could not find an indicator that predicted how the

situation would develop. We assessed the relevance of using databases, such

as INFORM or GNA. Inform shows the trend of risk for disasters over a three-

year period and naturally gives a general high risk to all countries with an

ongoing CE, which makes it less useful as an indicator in our model. GNA can

be compared from one year to another. GNA gives an estimation of the

development of the situation until present but falls short of predicting the

future. The trend – risk category was removed. This again will have to be

taken into account in an analysis of the context.

The final model thus remains with only two main categories: 

Disaster severity – damage= f (Vulnerability) (Exposure) 

This is illustrated in figure 1 in the article.  
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Abstract

Background:

Humanitarian assistance is designated to save lives and alleviate suffering among people affected by
disasters. In 2014, close to 25 billion USD was allocated to humanitarian assistance, more than 80% of it
from governmental donors and EU institutions. Most of these funds are devoted to Complex Emergencies
(CE). It is widely accepted that the needs of the affected population should be the main determinant for
resource allocations of humanitarian funding. However, to date no common, systematic, and transparent
system for needs-based allocations exists. In an earlier paper, an easy-to-use model, “the 7eed model”,
based on readily available indicators that distinguished between levels of severity among disaster-affected
countries was presented. The aim of this paper is to assess the usefulness of the 7eed model in regards to
1) data availability, 2) variations between CE effected countries and sensitivity to change over time, and 3)
reliability in capturing severity and levels of need.

Method:

We applied the 7eed model to 25 countries with CE using data from 2013 to 2015. Data availability and
indicator value variations were assessed using heat maps. To calculate a severity score and a needs score,
we applied a standardised mathematical formula, based on the UTSTEIN template. We assessed the model
for reliability on previous CEs with a “known” outcome in terms of excess mortality.

Results:

*

*

*

*



Most of the required data was available for nearly all countries and indicators, and availability increased
over time. The 7eed model was able to discriminate between levels of severity and needs among countries.
Comparison with historical complex disasters showed a correlation between excess mortality and severity
score.

Conclusion:

Our study indicates that the proposed 7eed model can serve as a useful tool for setting funding levels for
humanitarian assistance according to measurable levels of need. The 7eed model provides national level
information but does not take into account local variations or specific contextual factors. 

Background

Humanitarian assistance is designated to save lives and alleviate suffering among people affected by
disasters . In 2014, close to 25 billion USD was allocated to humanitarian assistance globally, the bulk
of it from governmental donors and EU institutions . The majority of humanitarian funding is channeled
through UN coordinated appeals to contexts that that can be defined as complex emergencies (CE) .
Major donors have agreed that need should determine funding priorities for humanitarian assistance, and
that allocations should be made in proportion to needs .

There is, however, no agreed model or tool to help determine needs-based humanitarian funding .

The process of assessing the overall severity of the situation challenge funders. The tools needed to
address this challenge are different than the operational needs assessments tools that provide detailed
information on needs to guide interventions  . Existing tools typically 1) look at specific sectors, 2)
other are field and intervention oriented or 3) assess severity globally but do not sufficiently discriminate
among the most severe CEs. Below some examples:

1) The IPC (Integrated Food Security Phase Classification) is a specific sector oriented index that looks at
food security and allows a comparison between contexts but only in this area .

2) The PDNA (Post Disaster Needs Assessment) is a tool to define sector needs after disasters  . It is to a
large extent a tool to be used at the disaster site. So is the MIRA manual (multi sector initial rapid
assessment) to be used after sudden onset disasters. It provides guidance for remote assessments but focus
lays on “at site assessments” 

3)Several initiatives such as the Global Emergency Overview (GEO), the Global Needs Assessment
(GNA), Index for Risk Management (inFORM) and the Global Focus Model (GFM) have in recent years
been developed to provide information on global needs and risks. However, where these initiatives define
needs, they do not distinguish between levels of needs among the worst CE affected countries and do not
allow for comparison of severity and magnitude of needs .

To enable needs-based humanitarian funding we developed a model using quantifiable indicators to
measure and compare severity of and between CEs [13], the “7eed model”, a combination of both severity
and need - seve(rity)need. The 7eed model is presented in Annex 1. The aim of this study was to determine
the usefulness of the model by assessing 1) availability of the indicator data, 2) variations between CE
effected countries and sensitivity to change over time, and 3) reliability in capturing severity.

Setting

Our 7eed model was developed for Complex Emergencies (CE), defined as a situation with a breakdown
of authority due to conflict that requires a multi-agency response . In our definition we also included
situations where the mortality among the civilian population has increased significantly compared to
baseline, due to direct or indirect causes of conflict, such as malnutrition and/or spread of communicable
diseases . We also include contexts where governmental policies contribute to the development of a
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disastrous situation, such as food insecurity and high rates of malnutrition, or so-called complex political
emergencies . We defined reliability as the agreement between the model output and severity, and we
defined severity as excess mortality.

The 7eed Model

The Utstein framework  is:“A conceptual framework that describes the progression of a hazard that
becomes an event, which causes structural damage and a decrease or loss of function (functional damage),
that, in turn, produces needs that lead to a disaster” .

In our 7eed model we kept the Utstein logic, but adapted it to situations where the hazard is an on-going
event. The model has the following components:

Disaster severity = Vulnerability X Exposure

As a next step – to relate severity with level of need - we suggested that the number of people in need is
used as a single factor in the model in the following way:

Level of Need = Severity X People in Need

How we identified and selected the indicators of vulnerability and exposure included in the model has
been described previously .The 7eed model is presented in Annex 1.

The 7eed model provides an estimate of the severity of a CE based on the resulting score of 4 indicator
values for vulnerability and 4 for exposure. The vulnerability indicators were assigned scores according to
the 2012 Human Development Index values for the least developed countries. The exposure indicators
were assigned scores using information from the UN-consolidated appeals for 2012.

Method

To test the 7eed model, we conducted the following analyses:

1. We applied the 7eed model to 16 countries affected by CE over three consecutive years. Nine additional
countries were assessed for one or two years. With these results, heat maps were developed and reviewed
for indicator availability, variations over time, and variations between countries.

The 16 countries selected for inclusion were the ones that had UN consolidated appeals assembled during
this period. They were therefore deemed relevant for severity scoring and funding decisions. We used the
definition for CE presented above to identify these countries. The countries were: Afghanistan, Burkina
Faso, The Central African Republic (CAR), Chad, Djibouti, Democratic Republic of Congo (DRC), Haiti,
Mali, Mauretania, Niger, occupied Palestinian Territories (OPt), Somalia, South Sudan, Sudan, The Syrian
Republic and Yemen. In 2013 and 2014, Kenya and Zimbabwe were selected, and in 2015 Cameroon,
Gambia, Iraq, Myanmar, Nigeria, Senegal and Ukraine were added.

Most of these countries are or were at the time going through periods of armed conflict or instability. In the
Sahel region food insecurity and high levels of malnutrition were the driving causes of the disaster,
aggravated by displacement and regional or internal instability. For Zimbabwe food insecurity was the
main cause of the disaster and for Kenya and Djibouti food insecurity and high numbers of refugees were
the main cause.

We used the World Banks data web (http://data.worldbank.org) to obtain values for the vulnerability
indicators. When information was unavailable or the values were older than three years, we searched for
information from other sources, such as Multiple Indicator Cluster survey (MICS) and other surveys
referred to in the UN appeals. If no indicator value was found, we marked the indicator information as not
available (na).
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Values for the exposure indicators were derived from UN appeals. We obtained data for 2013 and 2014
from CAP documents, and for 2015 from the UN’s Humanitarian Response Plans. In 2015, the UN appeals
changed the terminology from “affected” to “people in need of humanitarian assistance” which is
estimated using a coordinated field process where data on humanitarian needs are consolidated .

We subsequently changed the terminology in our model to “people in need”, as the terms are comparable.
Values on “number of uprooted” was from UNHCR, if unavailable in the appeal. To obtain information on
the proportion data, total population size was obtained from the UN appeals or the World Bank database.
The framework was populated with indicator values and scored according to predefined cut-offs for each
individual country.

The results were presented as heat maps using colour coding to determine the different levels of severity
for the indicator values; yellow indicates low/medium severity, orange is high severity, and red is extreme
severity. When information or values were unavailable, the square was left blank.

2. We established a standardised mathematical formula, building on the UTSTEIN framework to calculate
a severity and needs score

During scoring, each indicator was given a numeric value based on the indicator severity from 0,5 (low-
medium) to 1 (high), to 1,5 (extreme). Vulnerability and exposure were added up separately and then
multiplied. The severity score could thus range from 4 (lowest severity) to 36 (highest severity). To obtain
a needs score, the number of people affected or in need was added to the equation by multiplying by the
number of millions affected (2013 and 2014) or in need (2015).

3. We tested the 7eed model for reliability on a number of previous complex disasters with a documented
outcome of excess mortality.

Excess mortality is a recognized measurement of severity of a disaster situation . However, excess
mortality is a late sign of a deteriorating situation and mortality data is often difficult and complex to
obtain . In CE, excess mortality is particularly challenging to determine. Consequently there is lack of
reliable data. Following a careful search of available publications, we decided to use information on excess
mortality in CEs from a publication by The Geneva Declaration Organization . This is a referenced
publication on the subject and attempts to methodically assemble and compare data on mortality in
conflict. Estimates of direct and indirect mortality per 100 000 people, per year were used to assess the
7eed model, in the following way: Information on mortality from 11 conflict-related complex emergencies
that occurred partly or completely between 1993 and 2005 was used. The countries were Kosovo (1998–
1999), Iraq (2003–2007), Northern Uganda (2005), Democratic Republic of the Congo (DRC) (1998–
2002), Burundi (1993–2003), Sierra Leone (1991–2002), Darfur, Sudan (2003–2005), South Sudan (1999–
2005), Angola (1975–2002), Liberia (1989–1996), and East Timor (1974–1999).

We applied the 7eed model on the same countries with values for the different indicators from the relevant
years and compared the severity score of the countries with excess mortality rates.

Results

Availability of indicator data: All the vulnerability indicator information was available for eleven of the
sixteen countries assessed over three years. Five countries had missing data in 2013, but by 2015 only
Somalia lacked information, and only on one vulnerability indicator. The indicators adult literacy and
underweight were updated less frequently than once per year. Indicators for exposure were included in the
majority of the UN appeals. For the number of uprooted people, the UNHCR website also provided
annually updated information, while the UN appeals updated this information for every update in the
appeal, depending on the situation. Information on number of people affected by the CE was not
consistently presented; sometimes it was presented as per intervention sector, such as health or food
security, and sometimes presented as an overall number. When presented per sector, the total number of
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affected was uncertain, as a significant overlap between sectors was likely. For countries where the number
of affected per sector varied significantly (Afghanistan, Burkina Faso, Mauretania, Zimbabwe), we
calculated a median number. The number of people in need was available for the all assessed countries in
the 2015 UN appeals.

Variations between countries and sensitivity to change over time: The vulnerability scoring showed
variations among countries. No country scored red on all four vulnerability indicators (extreme); however,
Somalia scored red on the three available indicators. For 2015, four countries had an overall yellow score
(low – medium). These were Iraq, oPT, Syria and Ukraine. Seven of the 16 countries assessed over three
years had vulnerability indicators that improved over time.

The exposure indicators had significant variations among the countries, with four countries standing out
with red for three out of four scores (extreme) for at least two of the three years. These were oPT, Somalia,
South Sudan, Sudan and Syria. For oPT, the number and proportion of uprooted includes a majority of
people uprooted several decades previously. None of the countries had an all yellow score for exposure
over three years, although Haiti, Mauretania, and Ukraine had an all yellow score for exposure in January
2015.

Variations between countries - scoring of severity and needs.

The severity score shows the variation between countries. While the possible severity scores ranged from 4
and 36, the highest score in the assessment was 33, which was assigned to Somalia. For Somalia,
information on one of the vulnerability indicator GNI per inhabitant on PPP was missing. In the
calculation we assumed that the value of the indicator would be extreme, based on our understanding of
the context.

The scores ranged from 4 to 33. In total, five countries scored above 20: Afghanistan, CAR, DRC, Somalia
and South Sudan. Ukraine had the lowest score of 4, as both vulnerability and people displaced and in
need were relatively low.

Scoring of needs - for assessed countries in 2015 is presented in figure 4.

The need score had wide variation among countries. The highest score was 216 for Syria and the region,
while the lowest was below 2 for Djibouti. Afghanistan, DRC and South Sudan all had high severity and
high need scores. CAR and Somalia had the highest severity scores but lower need scores, while Syria and
the region had the absolute highest need score, but only the tenth highest severity score.

Previous CE – assessing the reliability of the model in capturing severity.

In the table, a heat map for the eleven countries is presented and below the severity score and the estimated
excess mortality per 100 000 people. In figure 6 the severity score and excess mortality is plotted.

The severity score follows the estimated excess mortality in ten of the eleven tested historical CE
countries. The exception is DRC, where the estimated excess mortality suggests a more severe situation
than what we found when we applied the severity scoring model to the same context

Discussion

Our assessments indicate that the 7eed model is based on indicators with a value that is readily available,
provides scores that vary among countries and over time, and in addition, reliably captures levels of
severity. The developed heat maps visually illustrate the severity and the variation among countries. They
show that both vulnerability and exposure together form the severity of a CE, while the scoring provides
measurable comparisons that can support needs based decision-making.

The results in figure 7 show a high correlation between excess mortality and severity score, which
indicates that the model is capable of capturing severity when using excess mortality as an outcome
variable. Considerable inaccuracy may exist in available data on excess mortality,. The results from the



assessment of reliability must therefore be interpreted with caution.

In the scoring of severity Somalia and the Central African Republic stood out as the most severe contexts 
during 2015, while the Syrian Republic and region only reached a moderate severity. This is in line with 
the estimated excess mortality as an absolute measurement of severity for historical CE. Here the indirect 
mortality due to a CE is much higher in countries with higher vulnerability, meaning that while the conflict 
in Syria in 2015 was, and still is, very violent with high numbers of direct victims of violence, the number 
of indirect deaths were likely lower than in Central African Republic and Somalia. As the number and 
proportion of people in need and displaced in Syria and the region is very high compared to any other 
ongoing CE, this makes the need score the highest in the assessment for 2015, regardless of the moderate 
severity.

The 7eed model with the suggested scoring levels captures variations of severity between CE affected 
countries in more detail than existing indices. As such, it may serve as a useful complement to measuring 
severity. However, it must be highlighted that the model compares “the worst of the worst” and a low 
severity score does not automatically imply a lack of need.

There are several limitations to the model and our assessment of the model. First, it is based on a limited 
number of vulnerability indicators that have been selected for their relevance and availability, in addition 
to ease of use. Priority has been given to indicators that have a quantifiable value. In some cases, despite 
being readily available, some of the vulnerability indicator values were several years old, which introduced 
imprecision. In contrast, indicators for exposure were frequently updated and presented, for example in the 
UN appeals. The validity of these data could be a concern. For instance, the definition for and methods to 
estimate people “in need”, as well as the previously used people “affected”, remain subjective and 
imprecise. We are also aware that in calculating the total need score, we are using the same indicator value 
twice - “people in need” - and that this is a potential source of error for the model. Nevertheless, in 
absence of more reliable data, this data remains the most useful.

In our analysis we relied on information from the institutions requesting funding, which could bring the 
independence of the analysis into question. The 7eed model is, however, a potential tool for a donor, where 
key information from the appeals can be interpreted and analysed among countries and across years. It is a 
way to make use of the available data in a systematic and objective manner that provides transparently 
derived results.

The 7eed model results must always be interpreted in context. They do not provide exact guidance on the 
absolute funding needs, but serve as a support tool together with other facts and considerations. Additional 
qualitative information must be part of the narrative analysis, such as violations of human rights and other 
factors that our model does not capture. The 7eed model also doesn’t take into account important regional 
or local variation, and is meant to be used at macro level.

While the scoring may provide information on the severity of a situation it does for instance not take into 
account so called “donor fatigue”, that may occur for contexts where the CE is lasting over longer periods, 
sometimes decades without any significant improvement of the situation or with a peaceful solution in 
sight, nor does it pay attention to geopolitical considerations that may influence funding decisions. More 
studies are therefore needed to document the significance of needs in relation to other factors that 
influence funding decision. The 7eed model is developed for ease of use and interpretation. It uses few 
indicators and a basic scoring system and where the information search and scoring requires a few 
minutes. It can be used for comparisons across countries. To what extent donors are ready implement such 
an analytical tool individually or per donor remains to be seen. The model could potentially also serve as a 
severity index or as a part of a severity index to be publicised and made available for donors and other 
stakeholders.



• 

• 

• 

• 

More than a decade has gone by with limited progress towards the goal of needs-based resource
allocations. We believe that the results of this assessment are a promising step towards more systematic
needs-based funding. We encourage other colleagues to assist in exploring humanitarian funding processes
and assessment of needs-based allocations.
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Figures and Tables

The published figures and tables were removed from the article and re-inserted in their
original format, due to formatting errors in the published article. No alterations were
made, with three exceptions:

• Acorrection of the heading of the second heat map where "linked to" was removed.
• In the Severity score 2015, the explanatory note was corrected: affected was removed and

exposed included.
• The formulas for the severity score and the needs score was also added to in the figures

for clarity.

• Heat maps 2013 – 2015 for 16 CE affected countries with
Consolidated UN appeals

• Heat maps for additional CE countries and Sahel countries with on-
going food insecurity 2015

• Severity score January 2015
• Need score January 2015
• Heat map, severity score and excess mortality for 11 historical CEs
• Plotting of severity score and average excess mortality/year
• Annex:  The 7eed model
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