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1 |  RELATIVE INVESTMENTS 
IN RISK REDUCTION –  A 
LOPSIDED LEDGER

Humanity faces many perils. Climate change, armed 
conflict, terrorism, disinformation, cyber- attacks, in-
equality, pandemics. The list continues. In early 
2022, the Secretary- General of the United Nations 
announced a landmark report portraying ‘an atlas of 
human suffering’ (UNSG, 2022a). He was referring to 
the effects of climate change. On that same day, the 
Secretary- General also called for an end to the fighting 
in Ukraine,1 and, in a separate address, he spoke of the 
COVID- 19 pandemic, forced displacement, the erosion 
of trust, inequality, pollution and the loss of biodiver-
sity.2 The list of perils is long.

Humanity has scarce resources to address these 
perils. Allocating resources to each peril is vex-
ing. Countering terrorism, for example is expensive. 

Counterterrorism spending by the United States alone, 
amounted to 2800 billion USD (current prices) between 
2002 and 2017, 60 per cent of which was related to 
emergency and overseas contingency operations, 
according to Stimson  (2018).3 This does not include 
counterterrorism spending at the state level, which can 
amount to many billions more.4

These sums vastly outweigh the expenditures made 
to address another perceived threat— natural haz-
ards. In the 30 years to 2021, for example only 15 bil-
lion USD was made available by the Hazard Mitigation 
Grant Program of the Federal Emergency Management 
Agency (FEMA, 2021). Such a lopsided ledger of rel-
ative investments in risk reduction arguably reflects 
public sentiment. Haner et al. (2019), for example found 
that Americans are more afraid of terrorism than they 
are of natural disasters. Should they be?

If our experience is anything to go by, then answer-
ing this question requires a comparison of the realised 
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impact of terrorism and natural hazard- related disas-
ters (henceforth: ‘disasters’). Which has caused more 
suffering, and by how much? Such analysis is directly 
relevant to a public policymaker's decision of which 
peril requires more of our scarce attention. And yet, 
there is no clear answer. Research into the question 
has been hamstrung by the absence of a universally 
agreed measure of impact. How does one compare the 
impact of a flood that wiped out the sole bridge leading 
to an isolated village against a terrorist who hijacked a 
plane?

One approach to answer this set of questions would 
be the try and predict, with modelling tools, the likely 
impact of a range of events, including both disasters 
and terrorist events, and compare their predicted likeli-
hood and impacts. This can be done with computable 
general equilibrium models (e.g. Dixon et al., 2017 and 
Rose,  2009), input– output analysis (e.g. Richardson 
et al.,  2016), or using heuristics (e.g. Bardwell & 
Iqbal,  2021). We, however, take a different approach 
and examine our past experience with both terrorist 
events and disasters caused by natural hazards (here-
after referred to as disasters).5

We present a comprehensive attempt to do this com-
parison for all terrorism and disasters over the past 
50 years. We take more than 200,000 observations 
and apply a consistent, measure of impact— the life-
years index— to enable meaningful comparison across 
perils. The lifeyears index, developed in Noy  (2016), 
provides a measure of impact that ‘focuses on human 
potential to lead healthy and long lives, and the ways 
in which disaster risk interrupts this potential’ (p. 58). 
Here, we apply the same lifeyears index, that was 
used in Noy  (2016) to examine disasters, to measure 
also the impact of terrorism events. The lifeyears index 
accounts for the diverse impacts that disasters have 
across rich and poor countries, across economies and 
lifespans, while also providing a consistent methodol-
ogy (Noy, 2016). It replicates the approach of epidemio-
logical research, which has used the disability- adjusted 
life years (DALYs) methodology to overcome similar dif-
ficulties in comparing the impact of different diseases.6

Our results provide strong evidence that disasters 
were significantly more impactful than terrorism. In fact, 
the former were at least 20 times more impactful than 
the latter. This difference held across all regions and 
within country groupings of development status and in-
come status.

Our analysis is based on disasters measured in the 
Emergency Events Database (EM- DAT) of the Centre 
for Research on the Epidemiology of Disasters at the 
Université Catholique de Louvain (CRED, 2021). They 
include geophysical, meteorological, hydrological, cli-
matological, biological and extra- terrestrial disasters. 
The terrorism examined in this paper is that which is 
defined in the Global Terrorism Database (GTD) at the 
National Consortium for the Study of Terrorism and 

Responses to Terrorism in the University of Maryland 
(START, 2019). As will be discussed more below, this 
limits our analysis to terrorism conducted by non- state 
actors acting with the intent specified in the inclusion 
criteria of the database.

Our period of analysis is 1970– 2019, inclusive, being 
the largest contiguous time period with full data from 
both datasets. During this period, there were 6500 di-
sasters and 10,000 terrorism events that met our in-
clusion criteria. We find that disasters linked to natural 
hazards have led to global losses of 456 million life-
years. Terrorism caused a loss of 19 million lifeyears or 
less than 5 per cent that of disasters.

The most damaging single disaster was the 
Tangshan Earthquake of 1976 in China. It resulted in 
nearly 26 million lifeyear losses alone. In comparison, 
the most damaging single terrorist event was the Camp 
Speicher Massacre in June 2014 where at least 1570 
people were murdered by a terrorist group in Iraq, 
causing Lifeyear losses of 0.1 million.

Event- level comparisons like these are constrained 
by the fact that terrorism events are categorised in 
more discrete, singular packages than disasters (which 
we discuss further below). The September 11 attacks in 
the United States, for example are categorised as four 
separate events. Nonetheless, the quantum of differ-
ence remains unmissable.

Our findings are robust to most countries. We ex-
amined 178 countries, whose combined population is 
99 per cent of the global population in 2019.7 Of these 
countries, we found that the cumulative impact of di-
sasters was greater than the cumulative impact of ter-
rorism for 149 countries. In contrast, only 20 countries 
experienced a greater impact from terrorism, while nine 
countries recorded no terrorism or disaster events that 
met our inclusion criteria.

This paper and its findings are novel because they 
present, for the first time as far as the authors are 
aware, a comprehensive global analysis of both terror-
ism and disasters, compared against each other using 

Policy Implications

• Low-  and lower- middle- income countries bear 
the vast majority of impacts of both types of 
risks (disasters linked to natural hazards and 
terrorism), suggesting the need for much 
higher levels of investment in prevention.

• Relative to terrorism, public investment in dis-
aster risk reduction is too constrained.

• Assistance by multilateral development in-
stitutions, like the World Bank, should direct 
more resources to disaster risk reduction 
efforts.
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a validated measurement methodology (the lifeyears 
index). They also draw implications at both the regional 
level and by development status.

These findings are valuable for resource alloca-
tion decisions, particularly in the public sphere where 
preliminary indications are suggestive of a misalign-
ment in spending priorities. Relative to terrorism, 
disasters appear to warrant far greater investments 
in mitigation and adaption given their larger impact. 
From a policymaker's perspective, the common de-
nominator of terrorism and disasters is that they both 
present a risk to populations. Our findings therefore 
demonstrate that disasters generally appear to have 
presented a much greater risk in the past, in terms 
of mortality, and economic damage, than terrorism, 
during the last 50 years. However, we do not suggest 
that spending on terrorism risk should be reduced (in-
deed, maybe the lower realised impact of terrorism 
is a consequence of high counterterrorism spending 
rather than less risk). In any case, we do not think 
that the politics of managing these risks indicate a 
zero- sum game of enabling an increase in spending 
on disaster risk reduction being pre- conditioned on 
reduced spending on counterterrorism.8

This paper is structured as follows. Section 2 intro-
duces the databases examined by this paper. Section 3 
introduces the lifeyears index. Section  4 details the 
results of our comparisons across countries, time pe-
riods, regions and groupings by income and develop-
ment status. Section 5 examines the sensitivity of these 
findings. Section 6 concludes.

2 |  DATA

Our primary variables of interest are events of dis-
asters and terrorism. The former is drawn from the 
International Emergency Disaster Database (EM- 
DAT)9 who measure disaster events that have ei-
ther resulted in ten or more deaths, affected 100 or 
more people, or resulted in a declration of a state of 
emergency (CRED, 2023). We restrict our analysis to 
‘Natural’ Disasters, which EM- DAT defines to include 
geophysical, meteorological, hydrological, climatologi-
cal, biological and extra- terrestrial disasters (CRED, 
2023). We exclude technological disasters (such as 
industrial or transport accidents) as well as complex 
disasters that are a mix of natural and technological 
disasters. While EM- DAT includes disaster events 
going back to 1900, we limit our analysis to the pe-
riod from 1970 onwards because our companion da-
tabase for terrorism begins in that year. We also omit 
the year 1993 because of data concerns in that year.10 
Section 5 explores the sensitivity of our results to dif-
ferent time periods. We find that even when the period 
of analysis is limited to the most recent decade of data, 

when data collection methodologies are at their most 
advanced, our findings generally hold.

We draw our terrorism data from the Global Terrorism 
Database (GTD),11 which defines terrorism as ‘the 
threatened or actual use of illegal force and violence 
by a non- state actor to attain a political, economic, re-
ligious, or social goal through fear, coercion, or intimi-
dation’ (START, 2021). By employing this definition, the 
database excludes violence that is perpetrated by a 
government, sometimes referred to as state- sponsored 
terrorism.

The two databases employ different inclusion crite-
ria. For EM- DAT, an event will only be included if 10 
or more people killed, 100 or more affected, there is a 
declaration of a state of emergency or a call for inter-
national assistance. These criteria are focused on the 
magnitude of the event. In contrast, the GTD inclusion 
criteria are primarily limited to intention and method. 
Specifically, an event will only be included in the data-
base if it was intentional, involves violence (or the threat 
of violence) and is perpetrated by a non- state actor. 
The GTD therefore includes many events in which the 
fatalities and injuries are minimal, while the EM- DAT 
does not.

Our focus is on comparing the magnitude of disasters 
and terrorism. Therefore, to ensure consistency across 
the two databases we overlay an additional minimum 
magnitude criteria to both. Specifically, we limit our anal-
ysis to only those events for which 10 or more people 
were killed, or 100 or more people were injured. Applying 
these criteria we are left with 16,866 events, consisting of 
10,331 terrorism events and 6535 disasters.

We perform analysis at the country level, standard-
ising by GDP per capita from the World Bank (2021),12 
as well as total population and median age, both from 
the United Nations  (2021a).13 Analysis of geographic 
groupings and development status employ designa-
tions from United Nations (2021b). We limit our analy-
sis to only those 178 countries for which we have data 
from all databases of interest, specifically, EM- DAT, 
GTD, the World Bank  (2021), United Nations  (2021a) 
and United Nations (2021b). The combined population 
of these countries was 7.65 billion in 2019, using data 
from United Nations (2021a).

There are many missing values in the disaster 
datasets— Jones et al. (2022) analysed, for example, the 
extent of missing information in the EMDAT database. 
There are most likely more missing information for disas-
ters than for terrorism, as terrorism is very widely reported 
in the media (though there is under- reporting of failed or 
foiled terrorist acts— see Schuurman, 2020). On the face 
of things, this would lend further weight to the overall 
finding of the paper (that disasters are significantly more 
impactful than terrorism). However, there may well be a 
bias in the value of the missing observations across each 
data set; we scrutinise this issue further in Section 5, but 
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we are limited in our ability to counteract these possible 
data biases; as we are using the widely considered best 
sources of data for both types of events.

While there are more observations of terrorism, the 
magnitude of these events tends to be smaller. The me-
dian fatalities per terrorist event was 16. The median 
number of people injured was seven. In comparison, 
the median fatalities and injuries per disaster was 33 
and 104, respectively. The picture of economic dam-
ages is similar. The median damage caused by a di-
saster was 100 million USD. The median damage of a 
terrorist event was 20 thousand USD. Descriptive sta-
tistics are available in the Appendix S1.

As discussed further below, the construction of the 
lifeyears index usually includes the use of data on the 
number of people directly affected by these events. 
These data are missing for the terrorism events. 
Therefore, we use injuries per event as a proxy for di-
rectly affected. We discuss the implications of this con-
straint under Section 4.

We also would like to note that it is possible that both 
these data sets are biased in ways that also bias our 
results. The lifeyears index attempts to overcome the 
additional weight placed on losses in high- income coun-
tries when the data are simply aggregated globally, but 
it cannot overcome any data collection biases in em-
bedded in the data collection practices of the databases 
themselves. For example, it is likely that countries from 
the global periphery may not be adequately monitored 
by either of the organisations that collect these data. 
As such, there may be countries, or populations within 
countries, that are not adequately counted and are 
therefore under- represented in this analysis (see, e.g. 
Jones et al., 2022). There is little we can do about this, 
other than suggest that future research might look into 
these under- counts. We discuss some of these issues 
further when analysing the robustness of our results 
below.

3 |  METHODOLOGY: MEASURING  
IMPACT USING THE LIFEYEARS  
INDEX

We use the lifeyears index to measure the impact of 
both terrorism and disasters, applying the methodol-
ogy advanced in Noy  (2016). Central to this approach 
is the premise that the value of a human life is equal 
in all countries, while the economic damages inflicted 
by an event should be standardised relative to income 
of the economy in which they are inflicted. Accordingly, 
lifeyears lost are calculated as a function of mortality 
(L), directly affected people (I) and economic damages 
(DAM) (Equation 1).

The first component addresses the mortality implica-
tions of an event (Equation 2).

Lifeyears lost due to mortality are derived from 
the total number of deaths (M) from an event, multi-
plied by the difference between the life expectancy of 
those who died (Aexp) and the age at death (Adeath). 
We employ a uniform life expectancy of 92, based on 
WHO approach for calculating DALYs and discussed 
more in this context by Noy (2016). In the absence of 
individual- specific age data for almost all events, we 
use the median age of the population of the coun-
try in which the disaster took place, using data from 
the United Nations Populations Division (United 
Nations (2021a)).

The second component of the lifeyears index com-
putes lifeyears lost to injuries or otherwise being af-
fected by the disaster, where N is the absolute number 
of such people (Equation 3).

The number of people injured or directly affected 
(N ) is multiplied by the estimated welfare reduction 
rate of disasters (e), and the estimated time taken for 
an individual to recover from a disaster (T). For rea-
sons more fully elaborated in Noy (2016) and Doan and 
Noy (2021), we set e to 0.054 and T to 3 years. We ex-
plore the implications of adjusting these variables be-
tween disasters and terrorism in Section 4. To facilitate 
comparison between terrorism and disasters related to 
natural hazards, we limit N, in this case, to only those 
who are reported as injured by the event. This is be-
cause START  (2019) only reports data on injuries in 
an attack, while CRED (2021) reports both injuries and 
those directly affected (e.g. because their house was 
damaged). The implications of this limitation are dis-
cussed in Section 5.

The final component of the lifeyears index calcu-
lates those lifeyears lost because of the need to rebuild 
or repair damaged capital assets, such as infrastruc-
ture, commercial buildings and residential property 
(Equation 4).

Income per capita (P) is discounted by (c) which rep-
resents the proportion of an individual's time not spent 
on work- related activities. Y is the loss of capital due 
to damage, which, in principle, should be measured by 
reference to the value of that capital, rather than its re-
placement value.

Our data on economic damages for terrorism 
events and disasters are measured in a roughly (1)Lifeyears = L

(

M,Adeath,Aexp
)

+ I(N) +DAM(Y ,P)

(2)L
(

M,Adeath,Aexp
)

=M ×
(

Aexp − Adeath
)

(3)I(N) = NeT

(4)DAM(Y ,P) = (1 − c)Y ∕P
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comparable manner with one limitation. Disasters are 
measured in current value. They purport to measure 
all economic losses both directly and indirectly re-
lated to the event.14

Terrorism losses are also measured in current value. 
However, in the case of terrorism, economic losses are 
limited to direct losses only. They do not include indi-
rect losses. Section 5 explores the implications of this 
limitation, where we argue that it does not detract from 
our overall finding (that disasters are much more im-
pactful than terrorism). Indeed, the deficiencies in our 
combined data on capital loss tend, on balance, to sug-
gest that we are under- estimating the excess impact 
of disasters over terrorism, rather than over- estimating 
them.

4 |  RESULTS

We find that global lifeyears lost due to disasters from 
natural hazards were nearly 25 times greater than 
those from terrorism between 1970 and 2019 (Table 1). 
In total, disasters took 456 million lifeyears. Terrorism 
took 19.

The relative difference in impact is largely driven by 
the higher mortalities and economic damages com-
ponents due to disasters. The injuries component is 
also significantly higher on a relative basis, (roughly 38 
times greater), yet the relatively small size of the injured 
component means that its overall contribution to the dif-
ference is minimal.

The difference in impact over time is most pro-
nounced in the 4 decades until 2010 (Figure  1). A 
reduction in this difference (albeit a modest one) cor-
responds with a significant uptick in terrorism impact 
in mid 2010s, with a relatively small impact of disasters 
after 2010. The most tragic year on record was 1983, 
driven by droughts/famines in Ethiopia and Sudan.

China bore the greatest impact from disasters, at 
more than twice the impact felt by India (Table 2). This 
is perhaps not surprising given the large populations 
of both countries. Neither country feature in the list of 
the 10 most affected countries on a per capita basis 
(Table 3). Haiti is the most affected country on this ac-
count. Concerning terrorism, Iraq and Afghanistan are 
the two most affected countries on an absolute basis, 
followed by Nigeria. On a per capita basis, the top two 
most affected countries are Central America. They are 
Nicaragua and El Salvador, who were most affected by 
terrorism in the 1980s. As will be explored more below, 

all of the countries featuring in Tables 2 and 3 are de-
veloping countries.

4.1 | Event analysis

The Tangshan Earthquake of 1976 in China was the 
largest single disaster (Table 2). The Ethiopian drought 
of 1983– 1984, estimated to have caused 300,000 
deaths, was followed by the 1970 tropical cyclone in 
Bangladesh.

The 10 largest terrorist events are of a different order 
of magnitude. The terrorist event with the greatest 
Lifeyears losses was the murder of at least 1570 peo-
ple in Iraq, in June 2014, known as the Camp Speicher 
Massacre. This event was broadly equivalent, in terms 
of the lifeyears index, to the attack on the Sri Lankan 
airport in 2001, in which five planes were destroyed and 
21 people died (Tables 4 and 5).

The difference in event- level impacts across the two 
perils is partially a result of the fact that the EM- DAT 
treats multi- year disasters as single events, whereas 
GTD tends to treat individual events in more dis-
crete terms.15 We explore this discrepancy further in 
Section 5.

The fifth most impactful terrorist event was the mur-
der of more than 1000 refugees in a Catholic Church 
not far from Kigali during the Rwandan Genocide. The 
inclusion criteria and the GTD definition of terrorism 
means that only a fraction of the nearly one million fa-
talities of the Genocide are included in our analysis, as 
well as only a fraction of the millions of lives lost in the 
Democratic Republic of the Congo after the Genocide. 
On a per capita basis, this event was the second most 
impactful terrorist event, following the 1976 bombing of 
Cubana Flight 455. However, the calculated per cap-
ita impact of this event is contestable. This bombing 
has been coded to Barbados, whose population was 
about 250,000 in 1976. Whereas it has been generally 
accepted that the target of the event, and the felt impact 
of it, was Cuba, whose population was about 10 million. 
This highlights the limits of our event- specific compar-
isons using these data sets, while not speaking to the 
gravity of the event, whose political significance is still 
felt today.16

With respect to disasters, the most impactful event 
on a per capita basis was the Haiti Earthquake of 2010. 
The per capita toll of this disaster was more than dou-
ble that of the second most impactful event— the 1983– 
1985 drought and famine that struck Sudan.

TA B L E  1  Global lifeyears lost millions from 1970– 2019.

Fatalities component Injuries component Damages component Total

Terrorism 18.6 0.0 0.3 18.9

NH disasters 253.1 1.4 201.9 456.4

 17585899, 2023, 5, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/1758-5899.13238 by G

ran Sasso Science Institute, W
iley O

nline L
ibrary on [14/05/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



652 |   WILSON and NOY

4.2 | Impact by region, income and 
development status

The impacts of disasters and terrorism have been felt 
throughout the world (Figure  2). Asia has borne the 
greatest combined impact of both perils (Table 6). This 
is largely due to its relatively large population compared 
with other regions. On a per capita basis, however, 
Africa has been the most affected region by both perils. 
The per capita impact of both perils on Africa was 7.7 
times greater than the equivalent impact on Europe.

There is a strong divide between countries grouped 
by income status. The per capita impact of both per-
ils on low- income and lower- middle- income countries 
is significantly greater than the equivalent for upper 

middle income and high- income countries (Table  6). 
The same is true for development status, as we fore-
shadowed earlier when noting that all of the 10 most 
impacted countries are developing countries. Indeed, 
the cumulative per capita impact on developing coun-
tries was more than five times greater than the impact 
on developed countries.

Total lifeyear losses from disasters were greater in 
developing countries every year in the last 50 years. 
The per capita impact was also greater in all years ex-
cept 2003, 2011, 2017 and 2018. The year in which the 
per capita impact in developed countries exceeded that 
of developing countries by the most was in 2003. In 
that year, Europe was struck by a period of extreme 
heat that caused fatalities across Spain, Italy, France, 

F I G U R E  1  Global lifeyears lost (millions).

N
H

disaster
terrorism

1970 1980 1990 2000 2010 2020

0

10

20

30

0

10

20

30

TA B L E  2  Cumulative lifeyear losses by country, 10 largest (1970– 2019).

Terrorism NH disasters

Iraq 3,249,292 China 120,438,988

Afghanistan 2,162,286 India 52,987,126

Nigeria 1,366,647 Bangladesh 51,827,799

Syrian Arab Republic 966,540 Ethiopia 31,012,628

Sri Lanka 845,363 Haiti 19,767,670

Pakistan 802,903 Indonesia 19,037,866

Nicaragua 674,272 Pakistan 17,002,843

El Salvador 642,178 Sudan 12,432,478

Peru 590,940 Myanmar 11,771,217

India 571,462 Iran (Islamic Republic of) 10,621,430
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Portugal and Croatia, as well as Luxemburg, whose 
small population meant that the per capita impact was 
very high.

These findings are consistent with existing literature, 
such as Tselios and Tompkins (2019), who examine the 
relationship between vulnerability and disaster impact 
across developed and developing countries. It is also 
consistent with other, novel transmission mechanisms 
proposed, such as Vaillancourt and Haavisto  (2016), 
who find suggestive evidence of a relation between 
country- level logistics performance and disaster im-
pact, with developing countries tending to have weaker 
logistics performance and therefore, greater disaster 
impact.

A similar pattern emerges among terrorism losses. 
Other than in 2001, and the first half of the 1970s, the 
lifeyear losses were greater in developing countries in 
both per capita and absolute terms. The 1970s were 

TA B L E  3  Cumulative per capita losses by country, 10 largest 
(1970– 2019).

Terrorism NH disasters

Nicaragua 186 Haiti 2031

El Salvador 134 Ethiopia 852

Iraq 102 Honduras 759

Afghanistan 64 Sudan 746

Lebanon 60 Nicaragua 738

Syrian Arab Republic 55 Mozambique 725

Sri Lanka 47 Somalia 641

Burundi 42 Bangladesh 639

Rwanda 37 Peru 488

Somalia 36 Grenada 396

Note: Per capita losses calculated at the country level, per event using 
population at the time of the event. Cumulative losses are the sum of these 
event and country- specific per capita values.

TA B L E  4  Largest lifeyear losses by event.

NH disasters Terrorism

Location Year Losses Location Year Losses

China 1976 25,769,752 Iraq 2014 113,442

Ethiopia 1983 22,432,680 Sri Lanka 2001 106,416

Bangladesh 1970 22,417,283 United States of America 2001 92,915

Haiti 2010 17,449,687 United States of America 2001 92,915

Indonesia 2004 12,011,096 Rwanda 1994 87,720

Bangladesh 1991 11,701,537 Iraq 2014 68,863

Sudan 1983 11,321,880 Iraq 2014 48,412

China 2008 11,255,938 Somalia 2017 44,557

Myanmar 2008 10,778,106 Nepal 2004 37,389

China 1998 9,302,134 Syrian Arab Republic 2014 35,628

TA B L E  5  Largest lifeyear losses per capita by event.

NH disasters Terrorism

Location Year Losses Location Year Losses

Haiti 2010 1754 Barbados 1976 21

Sudan 1983 703 Rwanda 1994 15

Mozambique 1981 620 Djibouti 1992 13

Ethiopia 1983 588 Djibouti 1992 7

Nicaragua 1972 538 Djibouti 1992 7

Somalia 1973 399 New Caledonia 1988 7

Grenada 2004 396 Maldives 1988 7

Peru 1970 389 Lebanon 1983 7

Bangladesh 1970 349 United Arab Emirates 1983 6

Honduras 1974 329 Sri Lanka 2001 6
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654 |   WILSON and NOY

dominated by significant events that took place in 
Greece, Italy, Ireland, Israel and the United Kingdom. 
The 2001 outlier is due to the September 11 attacks in 
the United States.

This finding is also consistent with the latest re-
search on the impact of terrorism. IEP  (2020) rank 
the countries most impacted by terrorism. All the 20 
countries identified as being highly impacted or very 
highly impacted by terrorism in 2019 were developing 
countries.

4.3 | Most affected countries— Brief 
case studies

Haiti was the most affected country by disasters on 
a per capita basis (Figure 3). This was driven by the 

earthquake in 2010, which claimed an estimated 222, 
570 lives, among a population of slightly less than 10 
million people. Yet this was not an isolated disaster 
suffered by Haiti during the period we analyse. In de-
scending order of impact, Hurricane Matthew struck 
in 2016, Allen in 1980 and Jeanne in 2004, followed 
by several other less severe ones. Despite decades of 
weak governance and concerns about the rule of law 
in Haiti, including the still ongoing security crisis, ter-
rorism does not feature at all in terms of the significant 
perils faced by the country.

With respect to terrorism, Nicaragua was the most 
affected country on a per capita basis. This was largely 
driven by events during the 1980s in the wake of the 
Sandinista National Liberation Front seizing power in 
1979. The terrorist attacks with the largest ‘Lifeyears’ 
impact took place in 1983 and 1984, conducted by the 

F I G U R E  2  (a) Lifeyears per capita lost to NH disasters (1970– 2019). (b) Lifeyears per capita lost to terrorism (1970– 2019).

0 5 10 15 20

mean annual losses

0.0 0.8 1.6 2.4

mean annual losses

(a)

(b)
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   | 655TERRORISM AND NATURAL HAZARD DISASTERS

Nicaraguan Democratic Force and the Democratic 
Revolutionary Alliance, which claimed hundreds of 
lives and left many more injured. Nonetheless, the five 
events with the largest lifeyears lost in Nicaragua be-
tween 1970 and 2019 were not terrorism events. They 
were disasters. Despite being the most impacted coun-
try by terrorism on a per capita basis, the largest peril 
events were earthquakes and hurricanes. Indeed, the 
1972 earthquake that hit the capital, Managua, and 
Hurricanes Mitch and Joan, caused greater losses than 
even the most horrific act of terrorism during the coun-
try's troubled past.

5 |  SENSITIVITY

The methods used in the construction of each data-
base, as well as the assumptions behind the lifeyears 
Index calculation, require further scrutiny to delineate 
the validity of our comparisons.

5.1 | Peril- specific parameters

The construction of the lifeyears index involves the al-
location of fixed values that we have kept constant for 

TA B L E  6  Losses from both terrorism and NH disasters (1970– 2019).

Lifeyears Lifeyears per capitaa

NH disasters Terrorism Combined NH disasters Terrorism Combined

Africa 76 5 81 68.08 2.92 71.00

Americas 57 3 60 38.30 2.15 40.45

Asia 324 10 334 50.76 1.28 52.04

Europe 13 0 13 9.03 0.23 9.25

Oceania 1 0 1 13.67 0.10 13.77

Total 471 19 490

Developed 24 1 25 10.09 0.28 10.37

Developing 446 18 465 54.83 1.81 56.64

Total 471 19 490

Low income 311 7 318 78.08 3.45 81.53

Lower middle income 114 9 123 41.38 3.43 44.81

Upper middle income 26 2 29 12.91 0.66 13.57

High income 19 0 20 10.17 0.25 10.41

Total 471 19 490

aPer capita impact calculated using the annual total Lifeyear losses of the country group (e.g. Africa) divided by total population of the group in that year.

F I G U R E  3  Lifeyears lost per capita— annual average 1970– 2019.
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656 |   WILSON and NOY

both terrorism and disasters linked to natural hazards. 
These parameters are the estimated welfare reduction 
rate due to injuries from disasters (e), the estimated 
time taken for an individual to recover from a disaster 
(T ) and the proportion of an individual's time not spent 
on work- related activities (c). Differences in these val-
ues across perils would affect our results.

Sensitivity analysis suggests that such differences 
do not compromise our qualitative comparisons be-
cause they are of insufficient magnitude. Take the wel-
fare reduction rates (e). If we hold this rate constant for 
disasters (0.054), while increasing the corresponding 
rate for terrorism to its theoretical maximum (1.0),17 the 
impact of terrorism remains a fraction (about four per 
cent) of the impact of disasters. We find a similar result 
if we increase the time taken to recover from injuries 
(T) to its theoretical (although unrealistic) maximum 
of 92 years for terrorism, while leaving disaster recov-
ery times unchanged. Our results equally remain un-
changed to cross- peril variations in the proportion of 
an individual's time not spent on work- related activities 
(c).18 Even setting all three variables (e), (T) and (c), to 
their unrealistic, yet theoretically possible maximums 
at the same time, does not alter our qualitative compar-
isons. The lifeyears impact of terrorism remains only 
eight per cent that of disasters.

The final assumption employed in our calculations 
was to set the age at death (Adeath) to be the median 
age of the population. This is an arbitrary assump-
tion because we do not know the age of those killed. 
Perhaps those killed in terrorism events might, on aver-
age, be younger than those killed by disasters? If this 
were to be the case, then our calculations would be 
over- estimating the difference in magnitude between 
the two perils. We are not aware of an established body 
of literature lending weight to this concern. Moreover, 
our results remain robust even if the relevant parame-
ters are adjusted to their theoretical maximums for ter-
rorism, as we applied above to (e), (T) and (c).

5.2 | Injuries versus affected

The GTD does not include data on those affected by an 
event. Therefore, we used data on injuries as a proxy 
for this measure, adopting the same practice for disas-
ters even though data were available. The absence of 
data on those affected, but not directly injured, by ter-
rorism events leaves open the possibility that our find-
ings might be undermined by differential measurement 
bias across the data sets. If, for instance, much more 
people are affected for each person injured in a terror-
ist event than is the case for a disaster, then our results 
would be over- estimating the excess of lifeyears lost 
from the later over the former.

We are not aware of compelling evidence for this 
concern in the literature. Moreover, given the magnitude 

of the difference in realised impact across perils, this 
difference is unlikely to be of sufficient significance to 
overturn our main findings.

5.3 | Direct versus indirect economic 
damages and the risk of bias

Our introductory remarks highlighted that EM- DAT data 
purports to include both direct and indirect economic 
damage data per event, while the GTD does not. We 
are therefore missing the indirect economic damages 
from terrorism, which, may be significant. Indeed, the 
inherent nature of terrorism with its focus on generat-
ing fear is likely to have pervasive effects throughout 
markets and economies that are difficult to measure.19 
While similar concerns have been raised for disasters, 
if we assume that EM- DAT captures at least some of 
these costs and GTD does not, then the use of these 
data sources would lead us to over- estimate an excess 
of lifeyears lost to disasters over terrorism. This con-
cern is buttressed by our headline results which report 
a significant difference between the damages compo-
nents of lifeyears lost to terrorism versus the equivalent 
for disasters.

Nonetheless, EMDAT suffers from a large amount 
of missing data on economic damages relative to the 
GTD. Of our 14,269 disasters events analysed, we are 
missing data on economic damages for 83 per cent of 
those events (refer to Appendix S1).20 In comparison, 
we are only missing economic data for 19 per cent of 
the terrorism events included in our data set.

In addition, there is doubt whether EM- DAT eco-
nomic damages data fully captures indirect economic 
damages. Panwar and Sen (2020) for example, identify 
that the nature of losses is not clearly defined in EM- 
DAT, citing it as one reason why estimated impacts of 
droughts, floods, earthquakes and storms are different 
in EM- DAT than they are from another, similar global 
database, DesInventar.

5.4 | Missing values

Values may be missing at the event level, or the event- 
attribute level. In either case, differences in the distribu-
tion of missing values could bias our results.

Concerning EM- DAT, missing data have been consid-
ered a matter of priority concern by its custodians, par-
ticularly in respect of economic losses (CRED, 2021c). 
Specific gaps in the EM- DAT's coverage have been 
identified. Harrington and Otto  (2020), for example 
identify missing values on heatwaves in sub- Saharan 
Africa, in part, due to weak heatwave detection frame-
works in the region.21 There are fewer such critiques 
of the GTD, with the exception of coverage for the year 
1993, in which nearly all data are missing due to a data 
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   | 657TERRORISM AND NATURAL HAZARD DISASTERS

legacy issue (START,  2021). To address this, we ex-
clude 1993 from our analysis, unless otherwise stated.

While we do not have visibility over comparative 
rates of missing event- level data, we do have cover-
age of missing event- attribute data. This is important 
because omitted attributes could lead the event to be 
erroneously excluded from our analysis because it ap-
pears not to meet the inclusion criteria. This concern is 
more prevalent in EM- DAT where 29 per cent of iden-
tified events are missing data on fatalities and 75 per 
cent are missing data on injuries. In comparison, the 
GTD is missing only six per cent of data on fatalities 
and 9 per cent of data on injuries. Therefore, missing 
attribute data does not appear to compromise our find-
ing that disasters are much more impactful than terror-
ism. Indeed, it might suggest that our findings constitute 
only a lower bound for this gap.

Of course, missing attribute data may still be pres-
ent among those events who were identified and met 
in the inclusion criteria. However, this also seems to 
be more of a problem for EM- DAT than the GTD. Of 
those disaster events which met our inclusion criteria, 
64 per cent were missing data on damages, while only 
19 per cent of terrorism events were missing equivalent 
data. EM- DAT also has more missing data on fatalities 
and injuries (refer Appendix S1). This lends further lend 
weight to our conclusion that disasters have proven 
more impactful than terrorism and that our estimate of 
this excess is likely to be a lower bound.

5.5 | Remaining issues

Other forms of measurement bias might differentially 
affect each database. We briefly explore the primary 
contenders.

5.5.1 | Time bias

The GTD data custodians and developers acknowledge 
concerns that time bias might impact the measurement 
of terrorism events in their database. Indeed, improved 
data collection and methodologies introduced in 2012 
have coincided with an increase in the frequency of 
terrorism incidents from this period onwards. While 
acknowledging that these modifications may explain 
some of the increase in the frequency in terrorism in-
cidents identified, the GTD data custodians have de-
tailed the steps that they have taken to address this 
risk, which including checking and updating pre- 2012 
data (Jensen, 2013). They also highlight other contem-
poraneous events during this period that explain the 
observed increase in the frequency of terrorist attacks, 
such as the emergence of Boko Haram in Nigeria as a 
powerful terrorist organisation that the region was not 
prepared for.

Such concerns are not unique to the GTD. They 
have also been raised in respect of EM- DAT (see, for 
example, Loayza et al. (2012), Panwar and Sen (2019), 
Panwar and Sen  (2020)). Nonetheless, if we take the 
concern seriously and restrict our analysis to only the 
period 2012– 2019, the results of our analysis do not 
significantly change. Disasters were responsible for 
34 million lifeyears lost during this period. Terrorism is 
responsible for nine. While the gap between the real-
ised impact of the two perils has shrunk, it remains very 
large.

5.5.2 | Endogeneity in economic damages

Loayza et al. (2012) highlight the potential for endoge-
neity in the economic damage variable of EM- DAT, as 
the quantum of damage may be positively correlated 
with growth rate at the time of the disaster. Once more, 
however, the key question for our purposes, is whether 
these differences are systematically different between 
EM- DAT and GTD. We are not aware of a theoretical 
framework of explanation that would suggest this is the 
case.

5.5.3 | Compilation errors

Loayza et al. (2012) highlight that EM- DAT's reliance on 
data from multiple sources22 runs the risk of compila-
tion errors. While GTD has a less diversified range of 
type of source institution (it focuses primarily on news 
media), the range of news media and languages is 
wide, leading to similar concerns.23 Indeed, GTD draws 
upon more than 55,000 unique sources (Jensen, 2013). 
We are not aware of research delineating the relative 
risk of such errors across disasters and terrorism. It 
would be a useful inquiry for future research.

5.5.4 | Single incident determination

Our analysis is limited to only those events which re-
sulted in 10 fatalities or 100 injuries. The GTD has bind-
ing single incident determination procedures, whereas 
EM- DAT includes multi- year events (described more 
in Section 2). This might provide a partial explanation 
for why only 5 per cent of the nearly 200,000 terrorism 
events met our inclusion criteria. In contrast, 30 per 
cent of the 21,500 disasters met our inclusion criteria 
and were analysed.

We relax the inclusion criteria to address the risk 
that the criteria disproportionately eliminate terrorism 
events rather than disasters. In this scenario, we find 
that disasters are responsible for 481 million lifeyears 
lost between 1970 and 2019. Terrorism is responsible 
for 34 million. Limiting our analysis to only the more 

 17585899, 2023, 5, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/1758-5899.13238 by G

ran Sasso Science Institute, W
iley O

nline L
ibrary on [14/05/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



658 |   WILSON and NOY

recent period of 2012– 2019 (when both databases are 
arguably at their most accurate) disasters are respon-
sible for 36 million lifeyears lost, while terrorism is re-
sponsible for 17.

6 |  DISCUSSION OF 
POLICY IMPLICATIONS

Disasters have had a significantly greater realised 
impact than terrorism during the last 50 years. The 
Tangshan Earthquake of 1976 alone caused more harm 
than all terrorism events combined during this period. 
Our results are robust to multiple sensitivity measures, 
most of which suggest that, if anything, our findings of 
much more impact from disasters over terrorism are a 
lower bound estimate.

Why does this significantly larger impact of disas-
ters, relative to terrorism, not result in more funding 
being targeted towards disaster risk reduction efforts? 
There are possibly numerous explanations for this puz-
zle, and our analysis does not allow us to distinguish 
between them. It is well known that terrorism events 
attract significant media attention (disproportionally to 
their impact)— see Hellmueller et al.  (2022). And it is 
equally well understood that media attention, and so-
cial media focus as well, lead to the establishment of 
political priorities (Barberá et al., 2019).

Securitisation Theory is also very informative in this 
context. It posits that ‘an issue [a threat] is given suffi-
cient saliency to win the assent of the audience, which 
enables those who are authorized to handle the issue 
to use whatever means they deem most appropriate. 
In other words, securitization combines the politics of 
threat design with that of threat management’. (Balzacq 
et al., 2016, p. 495). Terrorism is often cited as an ex-
amples of a ‘securitized’ threat, and it is often used, in 
this context, in links to other perceived threats. For ex-
ample, immigration is often ‘securitized’ through its per-
ceived links to the threat of terrorism (e.g. Guild, 2003).

The terrorism threat is often ‘politicised’ in ways 
that natural hazard- related disasters almost never are. 
Even though the ‘politicisation’ process is ambiguous 
and ill- defined (see Marrin,  2013), it is nevertheless 
very present in the discussions of terrorism; see for 
example the case of Israel described in Pedahzur and 
Ranstorp  (2001). This politicisation, or the securitisa-
tion process described in the previous paragraph both 
likely explain the imbalance in the perceived threats of 
terrorism and disasters.

Equally, there is a body of research that shows the 
adverse wellbeing impacts associated with terrorism 
event (an equivalent body of research for disasters 
is undeveloped)— see Akay et al.  (2020). To compli-
cate matters, there is even a body of work that shows 
that media attention can in itself ‘cause’ more terror-
ist events (e.g. Aparicio & Jetter, 2022). This ‘reverse 

cauaslity’ can therefore lead to a self- fulfilling prophecy 
of more attacks and consequently more pressure for 
funding of anti- terrorism efforts.

Our data analysis is descriptive, and therefore only 
suggestive. It cannot identify precisely the causal fac-
tors that are associated with this under- investment 
(as we describe it) in disaster risk reduction efforts, or 
plausibly with an over- investment in counterterrorism 
spending. Identifying the exact causal mechanisms 
leading to this under- funding in DRR, however, may 
be a pre- condition for offering very concrete and spe-
cific policy recommendation on how to increase such 
funding. Plausibly, however, more general observations 
may also be useful.

Our findings are relevant to the Sustainable 
Development Goals and the Financing for Development 
Agenda. We find that low- income countries bore the 
brunt of both perils, on both gross and per capita mea-
sures. Despite this, the amount of official development 
assistance provided for disaster prevention and pre-
paredness is paltry. It amounts to roughly 1 per cent of 
all development aid (Kellet & Sparks, 2012). Between 
2002 and 2019 (inclusive), the total development assis-
tance provided for disaster prevention and prepared-
ness to all donors amounted to 17 billion USD in current 
prices or about one billion USD per year.24 This annual 
spend is slightly less than the average annual expendi-
ture of France alone in their anti- terror operation in the 
Sahel.25

Set against the backdrop of an established literature 
demonstrating that the allocation of humanitarian aid 
is not driven by need alone,26 our findings raise ques-
tions about the factors that determine public policy re-
sponses to the relative risks of terrorism and disasters. 
In this context, the perceived geo- strategic interests of 
donor countries, and whether these align more with a 
counterterrorism or DRR agendas seem very pertinent. 
Part of the solution to this misalignment may well be 
correcting the perceptions about the relative magni-
tudes of the two risks.

There is a further set of questions around the tension 
between the benefits to public decision- makers and the 
public at large. It is easy to imagine that DRR spending 
does not offer the decision- makers the same benefits 
that spending on counterterrorism, or on other govern-
ment programmes for that matter, may offer. Thus, the 
mechanisms relating to the benefit accruing to public 
decision- makers from their various funding prioritisa-
tion decisions are likely to be relevant.27

Clearly, whatever the reasons for this imbalance 
between the assessment of the relative risks, and the 
actual difference in risks between disasters and ter-
ror events, there is a need to change policy. There 
are basically two types of institutions that should 
consider these results as relevant to their deci-
sion making. The first type is Ministries of Finance/
Treasury where fiscal decisions and budgets are 
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formed. Given the much higher impact of disasters, 
they should consider shifting their priorities and em-
phasising DRR much more. The second type are 
ministries, non- governmental organisations and mul-
tilateral Agencies (such as the World Bank) whose 
international assistance also appears to deempha-
sise investments in disaster risk reduction. These in-
stitutions normally also do not fund counterterrorism 
investments; for the latter national governments usu-
ally are well- incentivised to provide funding. As such, 
it is likely these types of institutions should increase 
funding DRR after examining whether the opportunity 
cost of this funding indeed appears to suggest that as 
a priority (we think it does).

7 |  CONCLUDING THOUGHTS 
ABOUT RESEARCH PRIORITIES

Further inquiry into the relationship between the re-
alised impact of disasters and terrorism on the one 
hand, and other global policy challenges on the other 
hand, would clearly be required before we can sug-
gest that more spending on DRR is required. Without 
an understanding of the ‘opportunity cost’ of any ad-
ditional spending, it would be hard to convince policy-
makers of the need for significantly more investment 
in DRR.

Another particular issue, the impact of the dual 
crises of climate change and global biodiversity 
loss on our two perils of interest (terrorism and di-
sasters), should be a matter of priority. These dual 
crises will influence the extent to which our current 
findings about the past impact of these two risks hold 
into the future. Previous research has demonstrated 
that climatic stress (and therefore climate change 
and biodiversity loss) are positively associated with 
interpersonal violence (e.g. Hsiang et al., 2013), and 
the impact of some natural hazard- related disasters 
(Stott et al.,  2016). These risks are consequently 
likely to grow in future years. Therefore, there is in-
creasing policy relevance to be found in the grow-
ing literature demonstrating that ex ante prevention 
measures tend to be underfunded relative to ex post 
emergency response measures.28 Further research 
into the relationship between terrorism, disasters and 
other global developments, such as climate change 
and biodiversity loss, would consequently be very 
valuable in this context.

ACKNO WLE DGE MENTS
The authors are grateful to the reviewers of this arti-
cle whose comments and suggestions enhanced the 
quality of the manuscript. Open access publishing fa-
cilitated by Victoria University of Wellington, as part of 
the Wiley -  Victoria University of Wellington agreement 
via the Council of Australian University Librarians.

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are 
available from the corresponding author upon request.

ORCID
Timothy Wilson   https://orcid.
org/0000-0002-9891-9319 
Ilan Noy   https://orcid.org/0000-0003-3214-6568 

ENDNOTES
1 Refer (UNSG, 2022b).
2  This address was a video message from the Secretary- General in 

response to an award given to him by the Universidade de Coimbra, 
(UNSG, 2022c).

3  The war in Afghanistan that concluded in 2021 cost the United 
States (US) at least 816 billion USD or about 4087 dollars per tax-
payer by the end of financial year 2020, US Department of De-
fense (2021).

4  For example, the New York Police Department's operating expens-
es for the 2019 fiscal year included 208 million USD on intelligence 
and counterterrorism, according to the Koeze and Lu (2020).

5  Drawing on the disaster risk reduction literature, we intentionally 
resist the use of the term ‘natural disasters’ to avoid implying that 
such disasters are inevitable or devoid of human influence.

6  Promulgated by the World Health Organization (WHO), DALYs pro-
vide a measure of the overall burden of a given disease over time 
by accounting for years of healthy life lost to premature mortality, 
disability and states of less than full health (WHO, 2020). Although 
not without its critics, for example Anand and Hanson (1997), the 
DALY's have facilitated considerable analysis and discussion on the 
impact of diseases.

7  It is important to note that this implies that very small countries— 
for example most of the Pacific Island Countries— are therefore 
excluded from this analysis and are consequently not represented 
therein. It is also plausible (or indeed possible) that some popula-
tions within countries are excluded as well because of biased data 
collection practices (we thank a reviewer for pointing this possibil-
ity out).

8  It is also plausible that both terrorism and naturah hazard disasters 
lead to adverse consequences that are not quantifiable with our 
data— see Frey et al. (2007) and Noy and duPont (2018), respec-
tively.

9  EM- DAT: The Emergency Events Database –  Université catholique 
de Louvain (UCL) –  CRED, D. Guha- Sapir –  www.emdat.be, Brus-
sels, Belgium.

10  The GTD has large data gaps for the year 1993 due to issues that 
arose when the custodianship of the data was transferred, accord-
ing to the GTD's codebook: START, 2021.

11 START, (2019).
12  In instances where a country's GDP observation was missing for 

a given year, we applied the following procedure to fill that miss-
ing value. We calculated average GDP levels per decade for each 
country and used the current decade value to fill the missing value. 
If data did not permit that calculation, then we used the average 
from the previous decade. If that also was not available, we used 
the country's average GDP for the full period of analysis (1970– 
2019).

13  The median age of country- level populations was only available 
in five yearly intervals in United Nations (2021a). Linear estimates 
were used to fill these intervals.

14  As we detail later, we are sceptical that the EM- DAT quantifications 
include what most researchers would view as the most important 
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indirect impacts (and especially those which manifest much later 
after the sudden- onset event had already occurred).

15  The 11 September 2001 attacks in the United States illustrate the 
single event rules applied in the GTD. The GTD considers multi-
ple incidents to be part of the same event if they took place at the 
same time and location. If either the time or location are different, 
however, then they are classed as different events. Flights AAL 11 
and UA 175 crashed into the World Trade Center Towers at sepa-
rate times (8.46 am and 9.03 am local time). They were therefore 
coded as separate events, although the impact was attributed 
equally across the two events because of the inextricable con-
nection. Meanwhile, these two events were also classified sep-
arately from Flight AA 77 which crashed into the Pentagon and 
Flight UA 93 which came down in Pennsylvania, even though they 
were all organised by the same organisation and are commonly 
conceived of as a singular attack.

16 See, for example, (Blackistone, 2016).
17  While a welfare reduction rate (e) of 1 is theoretically possible, it 

nonetheless unrealistic, because it would imply that all those in-
jured have zero welfare after the event.

18  Even if such variations did have an impact on our results, it is diffi-
cult to see identify a plausible explanation for why the proportion of 
an individual's time not spent on work- related activities would differ 
across terrorism and natural hazard disasters.

19  At the risk of doing injustice to a wide and growing literature, some 
examples include: Benchimol and El- Shagi  (2020)'s findings that 
terrorism has a negative impact on the accuracy of exchange rate 
and inflation forecasting, at least in Israel, Alexander (2012) demon-
strating the pervasive societal effects of trauma (trauma being a 
major consequence of terrorism). In contrast to these findings, 
McCoy et. al. (2020) suggest that terrorism events can temporarily 
boost social capital, which, might have positive economic benefits.

20  This result is consistent with analysis of EM- DAT data during the 
period 2000 to 2020, which found that 80% of all entries were miss-
ing economic data, (CRED, 2021c).

21  More specifically, Harrington and Otto (2020) identify that EM- DAT 
has systematically under- estimated the impacts of heatwaves in 
sub- Saharan Africa. This is driven, at least in part, by the weak 
heatwave detection frameworks in the region, in comparison to 
other regions such as Europe, where investments were made for 
early warning systems following the 2003 heatwave that the region 
experienced.

22  According to CRED (2021d) These sources include agencies of the 
United Nations (UN), non- governmental organisations, insurance 
companies, research centres and the media. Data from the UN, 
governments and the International Federation of Red Cross and 
Red Crescent Societies are given priority on the basis that they are 
considered to be of higher quality, with broader scope and with less 
political limitations.

23  Under GTD's latest data collection and coding methodology, the 
database developers typically download about 1.3 million news arti-
cles per day. Automatic filtering typically identifies about 7000 news 
articles with content pertaining to terrorism. After de- duplication 
procedures, there are about 2500 articles which are further filtered 
using machine- learning techniques, and finally, they are read and 
coded by humans (Jensen, 2013).

24  Author's calculations using data from the Creditor Reporting Sys-
tem of the OECD DAC, accessed at OECD (2021).

25  Operation Barkhane was launched in 2014 to address terrorist or-
ganisations in The Sahel. It has proven costly. More than 50 French 
soldiers have died in the Sahel since 2013 when the predecessor 
to Operation Barkhane, Operation Serval, began and was suc-
cessful in expelling Islamic militants from the north of Mali (de 
Fougières, 2021; Demir, 2021).

26  See, Fink and Redaelli (2011) for example who find that donors tend 
to be more favourably inclined towards geographically closer ben-
eficiaries countries, those who are oil exporting and their former 
colonies (among other factors).

27  For example, Keefer et al. (2011) identify that countries with fewer 
incentives to provide public goods are less likely to invest in earth-
quake construction regulation. In those countries, counterterrorism 
provides a more immediate benefit to those in power, thereby incen-
tivising investments in that field, rather than the more diffuse returns 
from broad- scale disaster risk reduction.

28 See, for example Kellet and Sparks (2012).
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