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AN ABSTRACT OF THE THESIS OF

Sonia-Lynn Darwich Gabriel for Master of Arts
Major: Economics

Title: The Economics of Natural Disasters: A closer look at the inequalities between
countries

The wrath of Mother Nature is by no means new, but the understanding of its economic
implications is still in its early stages. Natural disasters have grown in numbers over the
past 30 years all over the world. Contrasting findings prevail concerning their impact;
while a negative devastating effect on the nation is a result to be expected, other
evidences tie these calamities to some type of beneficial destruction.

This thesis discusses the nature of the outcomes and their determinants, differentiating
between the short and the long run effects. A comparison between countries with
different levels of development and their post-disaster situation, along with an analysis
of theoretical perspectives and empirical evidences, will lead to an understanding on the
potential resulting spillovers between industrialized and developing countries.
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CHAPTER |

INTRODUCTION

Natural disasters have with no doubts a relation binding them to economic
development. Its nature and causality are the focus of multiple questions and answers
from different academic disciplines, leading to a spectrum of perspectives on the
subject. The numbers show that since catastrophes records started being kept, the
frequency of extreme events is increasing. Looking at the second half of the 20™
century, natural disasters doubled and their monetary damages went up by more than a
factor of 6 (Munich Re, 2006). In the last decade, As Sri Lanka reeled from the damages
delivered from the Indian Ocean Tsunami in 2004; the media was covering it and
exposing it as an event the mass will remember for a long time. The same happened to
the coverage of Japan and its 2011 tsunami. Being the two worst disasters of the last
decade, and after the attention that those two events got, many scholars described how
their disastrous nature actually may have benefitted the victim nations. Disasters can
break, unbalance, but they can also democratize. They are events that have far long been
overlooked as a site of economic and social stratification because they can often be
viewed as indiscriminate for their equality in terms of threatening everything and
everyone in their path. The understanding that revolves around their relevance to
economic development and growth is still in its early stages, but that does not neutralize
the fact that their consequences on economic and social dynamics in different countries
are to be pondered.

“In the centuries to come, history books will likely look back on 2016 as a major

milestone for the world’s climate,” Brian Kahn of Climate Central has written earlier
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this year. And NASA’s climate models (1) predict the impact of climate change on future
catastrophes to be worth a warning. So at an age where global warming awareness is
booming and natural disasters still striking, the question of whether natural disasters are
good or evil is worthy of being brought up. Some think this question hardly merits
asking since we all think we know the answer; of course, their consequences have been
endlessly hard and relentlessly destructive. Where would the good effect come from?
The people living in regions that are disaster prone must be having such a hard time
making social progress because their resources would be constantly used for
investments in new institutions and schools, public health systems, etc. And even if we
consider the help that comes from the World Bank or donor funds for rebuilding
purposes, getting everything back to how it was with maybe a little added value is far
from really progressing socially and developing a nation. This is where a second answer
to what our minds would logically give to that question. Surely it does make sense to
believe that on an instinctive system 1-thinking and immediate sort of way, destruction
and death are without a doubt pretty tragic. But on the long run, the effects are much
less clear. As we will see in the first chapter of this thesis, it is surprisingly difficult to
give any rigorous answer about the nature of consequences disasters have on a nation
beyond the immediate and reactive part. Some researchers say that natural disasters
don’t matter; some others state that all natural disasters have a negative effect regardless
of the situation of the country; some say it can be positive under certain conditions and
some others state it is always positive, no matter the conditions.

The purpose of this study it to get a closer look at this duality of opinions
concerning the positive or negative “nature” of these disasters by testing whether or not

they are harmful to an economy after the immediate stage, and take it further to the



comparison. And by comparison we are speaking about separating the countries
between developing and developed, to come back to what we mentioned above about
democratizing or unbalancing. By drawing the attention to this difference between
countries we can test the “positive destruction” theory versus what we would call the
“destruction” one not only for all nations, but also depending on the GDP growth of a
nation, thus stating whether those natural calamities accentuate these differences in
development or have a neutering effect. As a third option, they could treat both kinds
identically resulting in no effect at all on the growth disparities worldwide. If we are to
understand their impacts, we need to be exact on their definition. The term “natural
disaster” is used to name catastrophes that come out of an act of nature such as floods,
droughts, storms, earthquakes, Tsunamis. And to be more precise, the natural disaster is
defined, or at least the term is used in this thesis to define occurrences that outstrip the
capacity of a society to cope with the event. Not every natural crisis is considered to be
a natural disaster, which is even more the case in this study. The damage and destroying
of human lives and property that come with an event so strongly that it disrupts society
is what makes us call it a natural disaster. A tempest can hit an unpopulated area as hard
as it wants , destroying trees and landscapes, it would not be part of what defines a
natural disaster, as states Frederick Krimgold in: Overview of the Priority Area Natural
Disaster, United Nations,New York (15th October 1976), or at least in this study. It is
its interaction with human decisions and action through loss, suffering, and property
damage that gives it the title. There is no agreed minimum amount of deaths or damage
that qualifies a natural disaster to be considered as such; we will examine more details
about that in the second chapter. What is important here is that the phase that follows a

disaster, the one that is is forgotten by the media and talked about the least, but that



impacts the economy just as much as the phase of the happening itself, is brought into

light throughout the study, along with its extent on developing and developed countries.

We will start by bringing up in chapter one different sources in the literature that tackled
this relationship between natural disasters and economy, natural disasters and
development/growth, GDP and short term or long term consequences and what follows.
The relationship between GDP growth and disasters, as well as the difference between
how developed and developing countries’ growth react to them, will be tested through
econometrics methods using data extracted from the most authoritative source for
disaster statistics (EM-DAT) that will be thoroughly presented in Chapter 2. The results
and their interpretation present in Chapter 3 sharpen the answers that this thesis is
seeking and lead to an overall satisfying conclusion that relieves some of the ambiguity
revolving around this subject. The remaining ambiguous nature can be explained by the
limited researches on the subjects as well as some ambiguity at the heart of

assumptions- all of that explained in the conclusion.



CHAPTER II

LITERATURE REVIEW

Disasters seem to have contrasted repercussions when comparing between
economic developments. While great damages in relation to GDP appear to affect
industrialized countries, the human cost is the main concern when it comes to
developing countries; more than 90% of lives lost in natural disasters are lost in
catastrophes hitting the developing world. (Kreimer and Arnold, 2000; Guha-Sapir et
al., 2004).

The increasing frequency over time and the differences in effects between developed
and developing countries have both been tackled in the literature with multiple
explanations with sources like Munich Re (1999,2006), Smith (2004), Engestrom
(1995). The economic growth itself, along with demographic dynamics, expose the
country or area to risk, with more people and assets exposure. People, wealth and
complex economic activities highly concentrated in a certain area that has been covered
by urbanization could lead the city to grow onto marginal lands. These lands are mainly
filled by the poor in developing countries but also by the rich and the industry in
developed ones; a higher quality of living at a higher risk (example: the sun belt in the
US) in an exposed area. Also, changes in the natural environment like deforestation and
climate change due to pollution also increase how frequent natural hazards would occur
and how negative the effects would be. All these processes contribute to a higher
vulnerability and higher exposure to natural hazards in general. But what is the other
side of the medal? There is a lot of contrast in literature concerning the effects of these

natural extreme events on development, the reversed causality of what we just
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mentioned. While DHA states in 1994 that “disasters frequently wipe out years of
development programming and set the slow course of improvement in the third world
countries further behind, wasting precious resources.” , And Eclac in 2003 sees these
catastrophes to have “major impact on the living conditions, economic performance and
environmental assets and services of affected countries or regions. Consequences may
be long term and may even irreversibly affect economic and social structures and the
environment.” , Albala-Bertrands disputes in 1993 by saying that “disasters are
primarily a problem of development, they are not necessarily a problem for
development.”. According to his point of view and the support of theory & data, effects
of hazards on macroeconomics are small and discernible.

Albala-Bertrand in his book, The Political Economy of Large Natural Disasters, Looks
at the social and financial impacts of disasters. In his examination of the impacts of
calamities on macroeconomic variables, short and long term effects are measured in
light of straightforward numerical correlations of nations whose macroeconomic
variables expanded or diminished from pre-catastrophe years, to effect year, to post-
catastrophe years (Albala-Bertrand, 1993). variables included in the analysis were
growth rate of GDP, inflation rate, unemployment rate, growth rate of fixed capital
formation, growth rate of agricultural output, growth rate of manufacturing, growth rate
of construction, ratio of public deficit to GDP, trade deficit in relation to imports,
change of reserves per capita, capital flows per capita, unrequited transfers per capita,
and exchange rate. The investigation included twenty-six nations, one catastrophe each.
The adjustments in the variables were contrasted for the two years before the fiasco, the
fiasco year and the two years after it. GDP, gross fixed capital formation, agricultural

output, and manufacturing improved in disaster years, which highly contradicted



common views on the subject (Albala-Bertrand, 1993). Unemployment was not able be
measured because of absence of information, yet was guessed by Albala-Bertrand to
diminish in a disaster year because of reconstruction tasks. inflation showed about
unimportant changes from pre-to post-disaster years, which is opposed to common
perspectives of it expanding all the more drastically in post catastrophe years.
Manufacturing and exchange rates also oddly showed no critical or discernable changes.
Public deficit showed irrelevant increments although it was supposed to show
substantial increases because of the "need to arrangement immediately with catastrophe
emergencies, when other fund sources are missing"” (Albala-Bertrand, p.77). Yet, the
trade deficit indicated sharp increments in post catastrophe years as expected. Per
capita reserves indicated increases, a startling result that could be because of the inflow
of help in post incident years (Albala-Bertrand, 1993). Capital flows and unrequited
exchanges, which had no past settled perspective, demonstrated sharp increments
(Albala-Bertrand, 1993).

Albala-Bertrand's study considers just twenty-six individual catastrophes all happening
in distinctive nations and at diverse times. Accordingly this study could be considered
too little to make speculations or decisions about the impacts of common debacles. A 33
regression analysis relating the individual variables utilized by Albala-Bertrand could
give more understanding in the matter of how these variables relate in the general
impact of regular calamities on the economy. For instance, an observational
examination of GDP rates of a cross section of nations, as done by Barro and Sala-i-
Martin, could be utilized with the use of dummy variables identifying with natural
disasters. Freeman has dissected the dangers of normal catastrophes and has exhibited

the requirement for more work in deciding the impacts of these catastrophes on the



economy. His exploration measures natural disasters misfortunes and takes a gander at
how the risks can be managed. When taking a glance at the number and seriousness of
natural disasters, his figures demonstrate that both have been expanding throughout the
90’s ten years: "During the decade of the 1990’s, the number of catastrophes has
increased fivefold, and the damages have increased by a factor of nine, contrasted to the
decade of the 1960’s " (Freeman 2000, p.2). The considerable increments in the
quantities of disasters and the harms coming about because of them cause an expanding
financial weight on the world. Those that are being compelled to confront this growing
financial burden are the developing nations of the world, which bear half of the general
costs of these catastrophes. For instance, of the around 70 billion USD that went to
direct disasters expenses in 1987-1997, half was borne by the developing countries
(Freeman, 2000). Considering the GDP of these countries, the per capita expenses paid
by them are much higher than those paid by the developed world (Freeman, 2000). The
powerlessness of developing nations to assimilate the misfortunes was highlighted by an
examination of Mexico and the United States that demonstrated the cost of a catastrophe
in relation to the available internal assets to handle the misfortune (Freeman, 2001). In
this examination, *“...assuming an earthquake with USD 5.5 billion in damage
(equivalent to the Mexico earthquake in 1997 dollars), the cost of the earthquake as a
percentage of GDP would be 20 times greater in Mexico than in the United States "
(Freeman 2000, p.7).

Mexico, alongside other developing nations, is highly exposed to natural disasters and

has felt their effects on development for quite a long time.



Kreimer's exploration (1999) talks about how throughout the adaptation to the disasters’
effects, there has been a steady reallocation of assets from development to fiasco help.
Kreimer notes that "disasters have destroyed human, social, and physical capital, and
they have derailed economic development, as funds are reallocated from ongoing
programs to finance relief and reconstruction assistance™ (Kreimer 1999, p.2). This
reallocation of assets has slowed development and derailed growth improvement efforts.
By measuring the effects of natural disasters all the more precisely, Mexico and the
Central American nations can get ready for and moderate future dangers. They can
likewise settle on more educated choices of how to reduce defenselessness and explore
financial risk measures that will manage the expenses due to catasrophes and abstain
from redirecting assets from improvement ventures. Further research by Freeman
(2000) noticed the key relationship of natural disasters to infrastructure and poverty.
Through its studies on infrastructure, the World Bank has found that infrastructure
investments related to agriculture decrease rural poverty and increment Gross domestic
product. Along these lines infrastructure can be seen as a "key component of economic
growth " (Freeman 2000, p.3). At the point when infrastructure is harmed or lost
because of natural disasters, the impacts will affect poor people (Freeman, 2000). Thus,
access to infrastructure can be seen as a measure of poverty. By taking note of this
relationship, one can all the more plainly measure the impacts of natural on the “needy”
area. One issue noted by Freeman is the scarcity of information concerning the indirect
effects of regular catastrophes, while direct costs can be easily reached. He states that
even though working on indirect costs can be more troublesome, their effects can be a
great deal more severe, and that A few studies indicate that the harm may be 2.5 times

the one caused by direct effects. (Freeman 2000, p.4).



Economic studies and examination in this field are still in an early period of
improvement. In general, the outcomes on the macroeconomic effect of natural disasters
appear to be vague. A closer examination in the latest research further exhibits that
these impacts might rely on upon economic, social, and institutional conditions, and
additionally on the sort of calamity we are talking about as well as the economic sector
in question. Rasmussen (2004) evaluated the effects of natural calamity frequencies
utilizing a cross-country test for the period 1970 through 2002. The data was acquired
from the EM-DAT database of the Center for Research on the Epidemiology of
Disasters (CRED), which is the richest and most used center of information on natural
disasters utilized in most studies. As defined By CRED, a natural disaster is
characterized as a circumstance or occasion which overpowers local limit, requiring a
solicitation for outer help. The database comprises of disasters which satisfy no less
than one of these criterias: ten or more reported deaths; 100 or more individuals
reported injured; affirmation of a state of emergency; or call for international help. To
give a far reaching picture, he looked at the frequencies and effects of fiascos crosswise
over nations by utilizing four measures, counting the quantity of occasions isolated via
land area, the quantity of occasions partitioned by populace, the quantity of influenced
persons divided by the total of the population, and damage divided by GDP. He found
that the little island states in the Eastern Caribbean Currency Union (ECCU), face
higher relative expenses than developed nations when measured regarding the quantity
of individuals affected and the value of the damage. The creator additionally evaluated
the short term effects of 12 noteworthy catastrophes happened in the ECCU and
watched its negative consequences for the economy output and balances, whether

external or fiscal. The examination demonstrated that regular catastrophes prompted a
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median decrease of 2.2% in GDP development within the same year. Also, a median
increment in the current account shortfall added up to 10.8% of GDP in the calamity
year. The median public debt was additionally seen to increment by an aggregate 6.5%
more than three years taking after fiasco occasions. Firmly identified with this
methodology, Heger, Julca, and Paddison (2008) examined the macroeconomic effect of
natural disasters with the particular spotlight on the Caribbean district. Their
investigation depended on the yearly dataset that included sixteen Caribbean states over
the 1970-2006 periods, drawn from the EM-DAT database. The authors first chose
intermediaries for natural disasters through a straightforward OLS estimation. They
recognized the frequency of catastrophes, the assessed costs of calamities, and the
number of total influenced as the major informative variables for distinctive
macroeconomic results. With those variables in the comparing OLS regression analysis,
the outcomes show that natural disasters affect growth negatively as well as fiscal and
external balance. These results concur with those of Rasmussen's displayed previously.
Another huge finding was that when a nation depends on export or import
specialization, bigger harms happen in light of calamities. The authors came to the
conclusion that when there is diversification of the economy, the disasters’ effects are
mitigated.

Utilizing a panel vector auto-relapse model, Raddatz (2007) inspected the dynamic
effects of outside stuns, including natural disasters, on the instability of yield.
Concentrating on low-wage nations, he utilizes an example of 40 nations over the
period from 1965 to 1997. For the disasters estimation, the author utilizes the yearly
information on the number of events, assembled from the EM-DAT database. The

investigation showed that the impacts of outer stuns, generally, on per capita GDP are
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humble and add to just a little portion of its instability, driving the researcher to infer
that the volatility of output is to a great extent dictated by interior causes as opposed to
outer shocks. Be that as it may, stuns got from some natural disasters did seem to have
also, vital impact. Specifically, it was watched that climatic catastrophes lead to a
lessening of 2% in real per capita GDP one year after the fiasco, while philanthropic
catastrophes lessen it by 4%. Then again, geographical catastrophes were observed to be

immaterial as far as commitment to the change of output.

A later study by Noy (2009) examined the short-run macroeconomic reaction to
calamities utilizing a panel dataset over the period 1970-2003. Sourced from the
EMDAT database, three measures of catastrophe harms were utilized: the number of
individuals killed; the number of individuals influenced; and the measure of direct
harm. In light of potential variables that can impact the calamity effects, the author
considered contrasts in populace size, size of economy, and timing of disasters. The
relapse of yearly GDP growth rate on the disaster measure and other control variables
uncovered that the effects of natural disasters is factually noteworthy when it is
measured as the measure of property harm brought about. As different studies propose,
it was likewise found that the macroeconomic expenses were much higher in
developing nations than in developed ones. Noy further dissected the determinants of
these negative macroeconomic impacts taking after debacles. He reasoned that larger
amount of education, better institutional levels, higher wages per capita, more
government spending and more open economies alongside better money related
conditions are prone to add to nations' macroeconomic execution after common

calamities.
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On a comparable line, a few studies have recorded that financial advancement assumes
an essential part in alleviating a nations' weakness to disastrous frequencies. Skidmore
and Toya (2002) examined the impacts of the level of development on calamity sways,
utilizing a dataset of natural disasters acquired in 151 nations over the period from 1960
to 1990. The investigation included two examples of dataset acquired from the EM-
DAT. One utilized the quantity of deaths to evaluate the disaster’s effect, while the
other considered monetary harms. The OLS relapse investigation showed that human
and monetary harms from these disasters are for the most part diminished alongside
economic development. Specifically, the outcomes demonstrated that deaths and harms
were lower in nations with more elevated amount of education, more prominent level of
openness, more financial strength, and littler governments. The authors propose that
policymakers could consider further endeavors in improving economic and social
infrastructure, which can add to diminishing risks. Taking an alternate methodology in
investigating the effects of capital and work losses on short term growth, Caselli and
Malhotra (2004) tried the experimental legitimacy of the expectations of the Solow
growth theory. The hypothesis proposes that a decrease in the capital labor proportion
coming about because of a disaster would prompt an expansion in the nation's growth
rate, while an expansion in the capital-labor proportion would reduce it. Through their
analysis empirically, calculating the percentage rate of the labor force was based on the
aggregate number of dead individuals, harmed, and people suffering post disasters,
while the on the spot harm as a percentage of GDP was utilized as an intermediary for
the loss in capital stock. The information were arranged from the EM-DAT database for
a specimen of 172 nations for the period from 1975 and 1996. To estimate the Solow

model, they used the real per capita GDP growth rate during the year of the disaster.
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The analysis brought about a conclusion somehow against Solow’s expectation: sudden
loss of capital and labor did not realize an adjustment in the economic growth of a
country. The outcomes, in any case, stay questionable considering the proxies used to
assess capital and labor decimations and the timing of the growth reaction to the event.
Jaramillo (2007) exhibited a far reaching examination of the connection between natural
disasters and economic growth in both the short and long-run utilizing a board dataset

of 113 nations over the period 1960-1996.

Nonetheless, debacles that grow through long periods, for example and starvations, and
additionally creepy crawly infestations and pandemics are barred from the examination.
The sort of debacles inspected by Jaramillo incorporate earthquakes, floods, rapidly
spreading fires, wind storms, waves and surges, extreme temperatures, etc. Taking
nation and year altered impacts into account and controlling for exchange economic
growth. For the short-run, Jaramillo evaluated the effects on GDP growth in the fiasco
year and the next year, though for the long-run, he tested for the combined fiasco
impacts over the period 1960-1996 on the GDP per capita level in 1996.
The results of the regression demonstrated that short-and long haul impacts of
calamities are dictated by nations' pay level, populace, and the type of the disaster. On
the entire, it was found that the impacts of catastrophes on GDP growth rate changed
from 0.9% decline to 0.6% expansion depending on the type of disaster in question.
Concentrating particularly on the long haul macroeconomic effects of catastrophes, the
first thorough observational examination was finished by Skidmore and Toya (2002).
In their cross-country examination, average per capita GDP growth is used over the
period 1960-1990 as well as the total of significant calamity events saw in respective
nations amid the same period. The catastrophes concentrated on cover climatic and

14



geologic calamities. The outcomes uncovered that climatic catastrophes positively affect
the long-run economic growth as they actuate higher accumulation of capital and better
productivity than before. It is contended that total factor productivity is the dominating
component in advancing growth after catastrophes. By differentiation, geologic
catastrophes were watched to influence growth adversely as it crumbles physical capital
and diminishes human capital because of the starting death toll. Taking after Skidmore
and Toya's discoveries, Cuaresma, Hlouskova, and Obersteiner (2008) inspected the
long-run impacts of natural disasters by examining the direct relationship between
foreign technology absorption and disaster incidences. Prior research contended that
catastrophes can furnish nations with chances to restore innovations, in this way
advancing long-run development. The creators evaluate this contention by utilizing
gravity model to investigate foreign knowledge spillovers between the G-5 nations and
furthermore, an example of 49 developing nations. By the results, hazards negatively
influence transfer of knowledge from the industrialized to developing nations. The
authors further found that more advanced nations will probably be in better shape than
nations with lower levels of advancement through capital upgrading taking after natural

disasters.

Hallegatte and Ghil (2007) added the business cycle structure to the research on disaster
effects. They investigated the impacts of exogenous stuns, including natural disasters
and stochastic productivity stocks, on economic behavior. Using a Non- equilibrium
Dynamic model along endogenous business cycles, they found that aggregate GDP
losses coming about because of normal catastrophes are higher when happening amid
expansions than amid recessions. The reason is that in light of the fact that prior
disequilibria are extended by exogenous stuns in the previous stage, while the stuns are

15



relieved by the presence of unused assets in the latter case. The paper concluded that the
period of the business cycle in which a fiasco happens influences the level of the

macroeconomic reaction.

Much has been developed in the field of growth hypotheses as well as about the effects
of natural disasters. In any case, a few studies have investigated the impacts of the latter
on economic growth. Natural catastrophes get little consideration in growth writing.
Cavalla et al. (2013) specified that the growth empirics do not to give an unmistakable
answer on the relationship between natural disasters and economic growth. Agreeing to
the conventional neoclassical development models, the annihilation of capital stock
because of natural disasters is not likely to influence the rate of progress in technology;
be that as it may it might affect short-run growth positively, perhaps on the grounds that
it moves nations far from their unfaltering state levels of macroeconomic goals. Not at
all like the neoclassical growth models, the endogenous growth models represent a
radical perspective that characteristic debacles might prompt a higher economic growth,
as the stuns of natural disasters can enhance reinvestment and the efficiency of capital
stock (see, for instance, Caballero and Hammour 1994; Schumpeter 1942).

By (2012) in Fisker’s words, the current writing on the economic outcomes of natural
disasters is shockingly uncertain given that every late study have fabricated their
examinations on the same information source—EM-DAT—and most concentrates on
centering their study on 5-year GDP development rates. A few experts have contentions
for beneficial outcomes on economic growth (Albala-Bertrand 1993; Skidmore and
Toya 2002; Loayza et al. 2009), and some Find negative impacts (Raddatz 2007,

Loayza et al. 2009; Noy 2009; Cavallo et Al. 2010)
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Cuaresma et al. (2008) analyzed the relationship between the recurrence of natural
disasters and long-run economic growth and found that the level of disastrous hazard
positively affects the volume of knowledge spillovers that happen between
industrialized or developing nations and agro-based or developing nations. They
recognized natural disasters as creative destruction.

Contentions for negative impacts are mostly recommended by Raddatz (2007), Noy
(2009), Loayza et al. (2009), and Cavallo et al. (2010). Noy (2009) discovered adverse
impacts just for low-salary or developing nations and just in the short term; Cavallo et
al. (2010) restricted their study to uncommon disastrous occasions; and Raddatz (2007)
found that just climatic and compassionate fiascos influence economic growth badly.
Loayza et al. (2009) connected a dynamic Generalized Method of Moments (GMM)
estimator to a 1961-2005 cross-country board dataset keeping in mind the end goal to
evaluate the impacts of diverse sorts of natural disasters on economic growth depending
on the economic sector in question.

the economy.

Okuyama (2003) displayed a noteworthy connection between the mainstream growth
research and studies on macroeconomic catastrophe impacts. He contended that the
older the capital stock, the more helpless against regular calamities, and in this way the
upgrading of the obsolete might trigger a positive efficiency stun that might reshape the
entire economy with better efficiencies in the production of goods and services. These
might prompt a permanent raise in the growth rate of GDP per capita of a nation.

Dacy and Kunreuther (1969) proposed a hypothetical system recommending that fiascos
have noticeable negative sways on economic growth. Ellson et al. (1984) constructed a

territorial econometric model and evaluated that fiascos cause both harms and losses
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towards aggregate economic activities. Yezer and Rubin (1987) directed a study
demonstrating that natural disasters badly influence local economies, which might
assume an inconsequential part at the total level.

Gourio (2008) found that the relationship between the prices of capital stocks and
natural catastrophes is not stable. Nakamura et al. (2010) inferred that catastrophes
expand vulnerability of consumption growth development; all the more particularly, it
falls by 30 % in the short run, and by 15 % in the long run. Loayza et al. (2009) clarified
that calamities don't generally affect economic development negatively, however
contrastingly depending on types of fiascos we are talking about and also different
sectors of the economy.

Since few growth researchers have related development trends to natural debacles, the
empirics with respect to natural disasters are still in their beginnings.

Panel data is a vastly used technique amongst growth theory empirics. These systems
permit the control over omitted variables that are relentless over time. In addition, the
initial level of efficiency and the heterogeneity hat is unobserved are under control as
well (Temple 1999). Another point of interest is the fact that several lags of the
regressors can be utilized as instruments that can dispense with the measurement errors,
and overall, endogeneity biases from the estimation (Caselli et al. 1996). Fixed effects
approaches are also vastly utilized to control for the time invariant impacts within a
country that vary across nations. Besides, in growth writing, there is no basic accord on
whether one ought to utilize yearly information, or five-or ten-year averages to
counterbalance business cycle impacts from the model estimation. Temple (1999)

pointed out that most Growth Economists had utilized five-or ten-year averages, and
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that would affirm that controlling for business cycle impacts in growth empirics is
crucial to acquire dependable assessments.

Some Time-series Economists contend that keeping fixed effects in control in a panel
model always throws valuable data on the heterogeneity crosswise over nations. This
reveals the shortcomings of the panel method in assessing the impact of growth
crosswise over countries. On the other hand, they propose that one ought to break down
the development empirics nation by-nation, as opposed to putting all nations under a
cross-area setting.

Estimating growth related economic equations always involves some substantial
problems, irrespectively of the different empirical frameworks. One of the prime issues
connected with precise work on economic growth is the heterogeneity parameter.
Regardless of a lot of literature on the subject, the empirics of it have yet to progress to
an advanced stage. One of the prime reasons is connected with real information
heterogeneity crosswise over nations. Current growth studies are based on bringing
focus to capital, whether physical or human as well as research and development. But
these factors, even if productive, have not succeeded in clarifying the growth pattern of
Sub-Saharan countries, for instance. In Future headings of growth empirics the more
profound determinants of development & growth need to be assessed better;
determinants including institutional and geographic factors. The considered exogeneity
of total factor productivity and technological progress in most growth theories
leads most developing nations to neglect using these studies as part of solutions to
practical policy queries. Endogenizing these technological determinants in future studies

would steer growth theories to an appealing direction.
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Generally, distinctive sorts of growth and their consequences for welfare are compared
when it comes to development economics. Valuable progress can happen by relating
effects of natural catastrophes on national wealth and real GDP growth. Generally,
disasters antagonistically influence accumulated national wealth, while they bolster an
expansion in the GDP growth rate (Aghion and Howitt 1992; Cuaresma et al. 2008; Noy

and Vu 2010).

Natural disasters can both boost economic growth and diminish social welfare in the
meantime. It would be highly valuable to address the relationship between natural
disasters, GDP growth rate, and social welfare inside of one system. Observational
research on growth theories is quickening for the most part by using panel data and
cross-section regression systems. Structured econometric models under a synchronous
equation can be used to check the power of growth hypotheses connecting with different

sectors of the economy, which we will see in the next chapter.
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CHAPTER Il

DATA & METHODOLOGY

The study is carried out with data from 30 countries divided between developed
and developing nations. The source is a rundown of nations by common catastrophe
hazard, as measured in the World Risk Index, computed by the United Nations
University for Environment and Human Security (UNU-EHS) and included in the 2013
World Risk Report (WRR 2013) distributed by the Alliance Development
Works/Btuindnis Entwicklung Hilft (BEH). The report methodically considers a nation's
vulnerability, and how exposed it is to regular perils to decide on a positioning of

nations around the globe ranked by disaster risk.

The WRI created by UNU-EHS and BEH the fundamental component of the
WRR, decides the risk of turning into a casualty of a disaster as a consequence of
vulnerability and regular hazards, for example, earthquakes, storms, surges, droughts
and rise of sea level for 173 nations around the world. The WRI depends on 28
indicators and data which are all openly accessible. Risk weights the most where a high

state of exposure to catastrophes concurs with extremely vulnerable societies.

15 developed countries with the higher risk of natural hazard were chosen along 15

developing countries with the higher risk of natural disaster as well.

Bangladesh, Cambodia, Chile, China, Costa Rica, El Salvador, Guatemala, Haiti, India,

Indonesia, Nicaragua, Philippines, Sri Lanka, Vietnam, Madagascar
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Australia, Bulgaria, Croatia, Greece, Hungary, Ireland, Italy, Japan, Netherlands,

Portugal, Romania, Slovakia, United Kingdom, United States, France.

A. The Countries

The study includes the countries that are interesting to consider in the
econometrics due to their geographical location that makes them subject to a large
number of natural disasters, and whose data on GDP and disasters are available at a

high accuracy level.

All through its history the area that includes Latin America and the Caribbean —
from Mexico south and toward the east — has been among the most disaster prone on the
planet: from Volcanoes, to earthquakes, droughts and floods. Especially that EI Nifio
works and yearly cycles of major hurricanes generally escalated due to the global
warming issue. Contrasting the years 197175 and 2002—-2005, the recurrence of
droughts expanded by 360%, 521% for hurricanes, and of 266% for floods.1 Such
calamities are clearly global, but in this case we are not talking about a single
catastrophe of the dimension of the 2004 Indian Ocean tsunami or the 2008 Chinese
earthquake, but of relentless and frequent disasters affecting the region. We estimate
about three-quarters of the population approximately to be to living in risky areas, 2 and

one-third living in highly exposed areas.3

Costa Rica’s eco system for example is greatly at risk of being affected by a
variety of natural disasters. Its 16 volcanoes of which several are considered active put
the country at risk for the future, even though nothing concrete has happened yet. But

when it comes to other types of disasters, it is not just about risks but concrete and
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repetitive events, counting for example 3 important earthquakes between 2009 and

2010. Hurricanes are not really a big concern, as opposed to what they represent in the
United States, whom we will talk about further in the presentation of the data. Also, as
opposed to a country not too far that is a highly targeted victim of hurricanes. And we

are speaking about Haiti here.

Haiti has experienced — and to give a very rough idea — in 2008 alone 4 separate
hurricanes: Fay, Gustav, Hanna and Ike. All those 4 happened in the space of 30 days,
leading to the death of more than 800 people, and destroying what represents about 60%
of the country’s harvest, according to EM-DAT. Four years earlier 2500 were dead due
to the tropical storm Jeanne, and 400 other along with 80% of the crops in the country
were lost in 1998 to Hurricane George. This country is not only interesting in numbers
but also for the analysis as it is the most unequal country in Latin America, as states
John C. Multter in his 2015 book , The disaster profiteers, where the poor are so poor

and so numerous, and the rich are so few and wealthy by comparison.

We can also confidently state how risky the section extending from the south of
Asia to its south east region is. The frequency of the weather related natural disasters in
this area (Vietnam, Philippines, Cambodia) etc. is not to neglect. Taking the example of
Vietnam for instance, the largest disaster of the 20™ century took place there in 1964
when a storm killed almost 7000 people. It is an interesting country to consider for the
frequency of disasters it faces while being considered as a rapidly developing emerging
market, with both a viable agricultural sector and a manufacturing sector that is rapidly

increasing.
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Just nearby lies Cambodia, a land we cannot overpass in the building of this
study’s data. Due to its proximity to the latter, we can observe similar disaster risks and
persistence. Alternating between wet and dry seasons, we can safely state that from
floods to droughts without forgetting the occasional typhoon, this country has seen its
share of disasters; one of the most unforgettable one being the flood that happened in
the year 2000, when the monsoon season hit in full force. It is estimated according to
ECHO, Asia Impact Center (2008) to be one of the worst floodings in recent history,
with a damage they estimate to be of 150 million USD, affecting more than 3 million
people, and not to forget displacing 85000 families from the place they once called
home. Cherry on top, the floods episodes came back during the two years after this
event, deepening the losses and adding up to the number of affected individuals.
Cambodia is also an important victim of droughts. Although not as severe or damaging
as the floods it experiences, the consequences are far from being gentle. ECHO (2008)
estimates the damage of the 2002 drought to have affected 2 million people and went up

to 38 million US dollars in cost.

Moving on close by to Bangladesh, we can unsurprisingly notice that this
country is very vulnerable in face of earth’s forces. One remarkable incident that hit it
recently was the 2007 storm called Sidr. This cyclonic storm left millions homeless and
killed 4000 people, even more according to unofficial sources. The same year to top it
off, a flood, one of the disasters which Bangladesh is also prone to, hit the land
destroying about 60 000 houses. Just like its Asian neighbors, Bangladesh’s numerous

deadly events put the country in the top riskiest countries in its continent and the world.

India is particularly known for the numerous famines that hit it throughout

history, but it is also not covered from natural disasters of all sorts that happen due to
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the climatic conditions in the area. Excessive pouring during the monsoon season cause
landslides because the hills are still forming and are very likely to slide amongst
themselves, and this is not only cause by nature; human hands have their part in it by
cutting trees that are supposed to hold the soil tight. Which is why this type of disaster
can be considered half or fully man made and is not included in the data. The types that
are present in the data, tough, like floods, cyclones and earthquakes, are not shy in this
part of the world. Heavy rainfalls are a characteristic of Indian weather and cause water
levels to rise up, resulting in major floods that are encouraged by the environmental
imbalances caused by global warming. That is not to mention the vast coastal region
that comes under an intertropical convergence zone is hit by enough cyclones to call one
of them (Odisha cyclone 1999) a severe one, costing thousands of lives and leaving far
more than that homeless. Earthquakes which are numerous, droughts, heat waves and
wildfires are also amongst the natural disasters that hit the country, giving India a

diverse profile in term of calamities that is interesting to include in the study.

Earthquakes are the most destructive when they generate tsunamis, and in a first order
way, they are rare events. But their damage is so great that they have to be taken in
consideration. One of the most important is the one that hit Sri Lanka in 2004; the island
is located in a dangerous position that is close to two fault lines; one in the bay of
Bengal and the other in the Indian ocean. Sri Lanka is also a victim of floods, which is
the primary hazard that hits it when it comes to effect on mortality and GDP. Cyclones
are part of the diverse natural disasters that the country experiences, especially in the
northern regions, but are considered of a moderate to minor risk if we look at the
mortality. The south west of the country is considered to be riskier, and was the area hit
by the tsunami when it happened. The post-disaster dynamics that happened in 2014 are
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what make this Island an interesting subject to look at, as much if not more than the
frequency and severity of the disasters it is exposed to. We will take a look at them

while discussing the results of the study.

The case of Indonesia is also interesting; made up of a big number of islands
spread between the Indian and pacific oceans on the “Ring of Fire” which is highly
active geologically, this country is exposed to repetitive and diversifies natural
calamities. However, it has made important steps in reducing poverty throughout its
lands over the last 10 years. Over the last decade, Indonesia has made impressive gains
in poverty reduction throughout all its regions. Indonesia is made up of a large number
of islands located between the Indian and Pacific Oceans on the geologically active

“Ring of Fire.” As such, the country is subject to frequent and diverse natural disasters.

Just as its neighbor, the Philippines’ location along the ring of fire, or typhoon
belt, has caused an inexhaustible number of natural disasters ranging from typhoons to
volcano eruptions and earthquakes, putting Philippines amongst the riskiest countries
worldwide when it comes to natural calamities. According to the Joint Typhoon
Warning center, we talk about an approximate 80 typhoons a year above the waters, of
which 19 enter the country’s region. 6 to 9 of them arrive on land per year. This country
is also the most exposed to tropical storms on the planet; and violent ones like the
Hainan typhoon which is considered to generate 10 times the energy of the atomic

bomb of Hiroshima.

Speaking of Hiroshima gets us to move to the developed countries and their
exposure to natural disasters with the first one and the riskiest of this section: Japan. It is

true that Hiroshima is considered to be a man- made disaster, but that doesn’t exclude
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Japan from the list of countries at high risk. In fact, Japan is the number one developed
country when it comes to natural disaster risk and is amongst the top 15 worldwide with
14 other developing countries. In recent history, two out of the five most expensive
natural disasters have occurred in Japan, with numbers going up to 181 billion US
dollars and around 21000 deaths for the years 2011 and 1995 alone. This country truly
witnessed almost every type of disaster there is; from earthquakes happening every
other year to multiple times a year since the first year included in the study, to frequent
volcanic eruptions, multiple mudslides and also one of the most famous tsunamis that
hit the Tohoku coast following the earthquake. Its position along the northwestern
pacific and the “ring of fire” makes it a victim of those calamities just as its neighbor if
not stronger; only difference is the growth rates are far from being neighbors, which

makes Japan an important link in the chain of countries supporting this study.

The next country that constitutes an important link in the chain is the United
States. Logically when this developed country would experience disasters, expected
cost in US dollars is to be accordingly higher. And the numbers follow this intuition:
excluding the years that are not included in the data, meaning only talking about the
years from 1999 until today, they go up to more than 230 billion US dollars total in total
damage, spread between about 16 events, which is considered to be recurrent given the
time slot. The most hurtful natural disaster that happened in recent history is Hurricane
Katrina, The Atlantic storm that started as a class 1 storm in 2005 as it blew crosswise
over southern Florida ended up being the nation's costliest disaster. Katrina thundered
into the Louisiana coast with 125 mph winds, creating a tempest surge that left 80
percent of the city of New Orleans submerged. Katrina killed no less than 1,836
individuals and caused harms assessed at around a minimum of 84 billion U.S dollars.
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Destructive as it might have been, this was not the only hurricane the country would
witness these times around as another hurricane had hit it just the year before (
Hurricane Rita) and cost 10 billion U.S Dollars, and 3 others the preceding year as well.
Tornadoes and Hurricane are without a doubt the major disasters the United States are at
high risk when it comes to, but the diversity panel is large and includes floods, the most
recent one happening just last year in the Carolinas, costing billions, and the 2011
Mississippi flood costing around 4 billion U.S dollars. But what is the most appealing
about using this country in the study, more than the high numbers when it comes to
damage, is also that not only will the comparison be made between this considered
wealthy or developed country and the less fortunate 15, but some answers could be
found to explain the result we get. We will dive deeper into that later, but just as a
mention, New Orleans, who was struck by one of the most damaging hurricanes, is the

largest city in the second poorest state in the United States.

While the Latter experiences Storms and hurricanes the most, Australia is
characterized by droughts due to its dry nature: for example, recently in 2009, a nine
days heat wave killed more than 370 people. It has also experienced “100 years”
droughts, punishing droughts in the early 90°s and 80’s, and severe bushfires as their
eucalyptus trees rich in oil are quickly and highly inflammable. But this dry nature does
not only attract this type of disasters, as floods occur when water covers land that is
usually dry; that makes them also common in Australia. The type of floods that hit these
lands go from flash flooding to flooding following heavy rain, like the Queensland &
New South Wales flood in 2013. Two years earlier, the Brisbane and Queensland flood

cost an estimated 30 billion dollars to Australia’s GDP. The nation is not far from being
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struck by cyclones either. Of course not at the U.S.A pace, but it had its share of

damaging ones, like the cyclone Yasi in 2011.

The rest of the developed countries included in the data are surely prone to
enough natural disasters or have witnessed enough natural disasters to be in the study,
but looking at the risk that characterizes them, we can clearly state the difference with
the developing ones. The 15 worst countries worldwide when it comes to natural
disasters risk are all developing nations, and the majority of the most affected countries
when it comes to natural disasters are the one we introduced within the developing
nations included in the data. This is not to state that poorer countries are less lucky than
wealthy ones with calamities — or else it would be very easy to straight forwardly state
that nature goes against developing countries more often so broadens inequalities
between them and the developed ones — but to highlight the fact that more or less
recurrence, higher or lower costs, fewer or more deaths, all of these characteristics will
eventually make their way through to the results. Although the potential for natural
disasters is present about everywhere, the exposure varies more or less significantly
depending on the geographical location. It would not be fair to include less developed
countries because they experience less damaging occurrences, as one event in a wealthy
place can cause more economic damage than multiple ones in a less fortunate one. We
cancel this complication by making the number of countries from each type - developed
and developing- the same, and we emphasize on including variables in the study that
cover both the occurrence of disasters that is in total higher for the 15 developing
countries and the damages they cause in US dollars that weighs on the opposite side.
Also, it is important to point at the fact that whether a country actually experiences or
not a natural disaster regardless of the risk assessment does not depend on the level of
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development. Japan for instance is located on several plate tectonic fault lines which
makes it a victim of frequent earthquakes. And a developing country like the
Philippines also witnesses a high earthquakes frequency. Some other countries, for
example: Sweden, are located in a center of a tectonic plate and that makes them less

subject to earthquakes, according to Skidmore and Toya.

B. The Methodology

So based on the latter proposition, | built a panel from five databases described

below:

e GDP Growth/ GDP per capita growth: This data was collected from the
World Bank national accounts data, and OECD National Accounts data files; It is the
annual percentage growth rate of GDP/GDP per capita at market prices based on
constant local currency. Aggregates are however based on constant 2005 U.S. dollars.

e GDP / GDP per capita: This data was also based on the World Bank
national accounts data, and OECD National Accounts data files. Numbers are in current
U.S dollars. Domestic currencies are converted to dollars by using official single year
exchange rate unless the latter poorly reflects the effective rate (then an alternative

conversion factor is used).

The following databases are all from the Centre for Research on the Epidemiology of
Disasters (CRED), who has been maintaining an Emergency Events Database EM-
DAT. EM-DAT, contains all the essential pillar data on over 18,000 mass disasters in

the world, their effects and occurrence, from 1900 to present. Various sources help
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compile the database; from UN agencies, to non-governmental organizations, insurance
companies, and research institutes and press agencies.

e Occurrence: For EM- DAT to include a disaster in occurrences, the event has
to fit at least one of the four criteria: At least 10 people dead, At least 100 people
affected, State of emergency declared, Call for international assistance. Secondary
criteria are also used when the rare missing figures, such as significant damage, etc.

e Deaths: Number of people who lost their life due to the happening of the
event. Missing people, i.e. People who have unknown whereabouts since the event, are
considered as dead based on official figures. So the Total of deaths is the sum of deaths
and missing people. Natural disasters can bring poverty to great levels in numerous
ways. Death or Injuries is one of the most obvious ones, because it directly implies a
loss of immediate income, especially if the deceased or injured had a major role in
providing income from labor in the household; the pressure in the immediate on how
the household would be able to keep the same consumption level or accumulate assets.
Some discussions have made it clear that the death numbers are not always well known.
The reason why is that the counting is not done by an independent agency counting
body bags for a task, but most of the time by local governments whose either capacity
or motivation for reporting correctly is highly variable. If the number is really small the
count can be accurate but once it reaches several thousands, the number can easily be
played with for good or political reasons. But we can at least have the minimum death
tolls and rely on a more or less accurate estimation of that which we found in the CRED
database.

e Total estimated damages (in 000'US$ current value): This data is the value

of all damages and economic losses related to the disaster, whether directly or
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indirectly. Infrastructure can be a major actor in creation of poverty when it is
destroyed. As Freeman explained in 2000 and 2003, very often the poor class is depends
highly on infrastructure to access both labor and goods & services markets. On another
hand, damaging health or education infrastructure can affect the poor on the long term
by weakening their ability to invest in human capital, and that makes poverty stronger.
Assets damage is an important channel through which disasters affect poverty and
consumption as investment is affected negatively in the course of the event. Various
studies have found that not only do disasters affect assets but they also have a negative
impact on asset investment, and that the poorer the household, the larger the effect is on
essential consumption. The impact on the poor is often disproportionate as Carter & Al
found 10 years ago and is even more considerable for those who have limited access to
labor, insurance, credit markets or is in debt. (Carter, Little, Mogues, & Negatu, 2007,
Berloffa & Modena, 2013, Berloffa & Modena, 2013; Carter, et al., 2007; Dercon,
2004; Jakobsen, 2012; Morris, et al., 2002; Sawada & Shimizutani, 2008; Shoji, 2010).
5 As the traditional consumption-smoothing theory would suggest, households will be
using their assets following a calamity to support their consumption; this behavior will
be reversed for those who are near the poverty trap threshold through an asset poverty
trap (Berloffa & Modena, 2013; Carter, et al., 2007; Dercon, 2004; Jakobsen, 2012;
Morris, et al., 2002; Shoji, 2010). Relying on assets to save their consumption
necessities due to a lack of credit will lead the household to be trapped in poverty, and
these results in further consumption reduction to avoid liquidating their assets, giving
disasters another powerful lever by which it raises poverty levels (Rodriguez-Orregia et
al., 2013). Communities in developed countries are importantly supported by insurance

and formal government aid play after a natural disaster (Coffman & Noy, 2011).
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Noticeable poverty levels boosts can be well prevented by this presence of both
efficiently distributed & sufficient aid. It is true that they could be present in developing
countries as well but they are often less important when compared to the total losses and
are many times informal; families, religious or other social entities are focused on
instead (Carter, et al., 2007; Morris, et al., 2002 ) More precisely when comparing large
disasters to small ones, taking the case of Indonesia as an example, the bigger ones may
attract inflows of foreign aid, but small scaled ones do not draw the same level of
external attention even though they are more regular.

The period on which I ran the study is 1999-2014 since the data is the most
reliable during this period; and also because the literature covering question marks that
are close to what this thesis is tackling has been almost inexistent during that time
frame. We begin our analysis by defining a simple growth model, and add disaster

proxies to observe the effect on growth.

{GDP growth or GDP per capita growth}i+= 40 + FLGDP i+ +
£20ccurence it + F3Death i« + fADamage it + £it

I would like to bring forward a very important statement concerning this equation.
The latter is not a standard growth model per se, and that entails the lack in the usage of
the standard variables that are commonly used in the growth literature. The conducted
testing in this thesis does not pertain to the growth literature necessarily but is
channeled to explain the relationship between natural disasters and development. GDP
growth being the most adequate measure of development found fit for this study; it
represents it as a dependent variable in the model thus does not imply the use of

macroeconomic explanatory variables. On that account, the standard econometrics
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problems that occur in growth models such as endogeneity and model misspecifications

have not been taken into account.

This being said, the study was run 3 times to attain a better differentiation between
developed and developing countries. The first study runs on all countries, a strongly
balanced panel between developed and developing countries, second study on the

developing and the third one on developed countries.

Panel data makes possible the use fixed effects estimations to cancel local
characteristics that are unobserved, We then used Hausman test for each study to help
us differentiate between the use of fixed effects model and random effects model in
panel data, and use either or for the interpretation of results. Random effects is to be
preferred under the null hypothesis due to a bigger efficiency, whilst under the
alternative Fixed effects is preferred because at least consistent; also, estimating panel
fixed effects models leads to the conclusion that outcomes are likely to be correlated

between them and over time.
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CHAPTER IV

RESULTS & INTERPRETATION

As stated before in the presentation of the Data we are using for the study, poor
countries are easily found on the bottom end of the World Risk Index list of countries
by natural disaster risk, from lower to higher. It is no secret that natural disasters affect
poor countries more often and that being a poor country increases its vulnerability to
disasters. This differential impact might have many reasons behind it, but the goal of the
study is to examine “how” this occurrence, might it be high or not, affects the developed
or developing countries differently, or not. To see whether or not the number of deaths
actually has more impact on the GDP of a poor country than it has on the GDP of a

wealthier one.

We will analyze the results by taking each of the components the nature of the
estimated coefficients, their significance, and drawing a comparison line between the
results of the three runs ( first run: all the countries together, the second one: the
developed countries and the third: developing countries.). On one hand, the expressions
of the empirical analysis are thoroughly and clearly interpreted through a reasoning that
sets its bases on one hand on theories conferred in the literature we presented in the first
chapter. On another hand, the inference is supported by studies related to individual
nations or specific cases/events that are considered to best highlight dynamics that
explain the statistical numbers and that can also be part of a generalization further than
the country or event it represents to the whole category being studied or analyzed. The

results as obtained on STATA are presented below, followed by the interpretations by a
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description and interpretation by component. First three tables are related to the GDP

growth as a dependent variable and last three are for GDP per capita growth as a

dependent variable. Below are the results we obtained.

Table 1: Dependent variable: GDP growth, results for All Countries

. xtreg gdpgrowth gdppercapita occurrence deaths totaldamagein000, re

random-effects GLS regression Number of obs = 480
Group variable: count Number of groups = 30
R-sq: within = 0.0580 Obs per group: min = 16
between = 0.3692 = 16.0
overall = 0.1563 = 16
rRandom effects u_i ~ Gaussian wald chi2(4) N 44.25
corr(u_i, X = 0 (assumed) Prob > chi2 = 0. 0000
gdpgrowth Coef. std. Err. z P>|z| [95% Conf. Interwval]
gdppercapita —. 000074 . 0000132 -5.61 0. 000 —. 0000998 —. 0000481
occurrence - 0674678 - 0287377 2.35 0.019 .011143 -1237926
deaths —. 0000227 9.16e-06 —-2.47 0.013 —. 0000406 —4.70e-06
totaldam-000 4.64e-09 9.25e-09 0.50 0.616 -1.35e-08 2.28e-08
_cons 3.863727 -3703238 10.43 0. 000 3.137906 4.589548
sigma_u 1.2511949
sigma_e 2.6311521
rho .18442574 (fraction of variance due to u_i)
Table 2: Dependent variable: GDP growth, results for Developed Countries
. xtreg gdpgrowth gdppercapita occurrence deaths totaldamagein000, re
Random-effects GLS regression Number of obs = 240
Group variable: count Number of groups = 15
R-sq: within = 0.0959 obs per group: - 16
between = 0.0165 = 16.0
overall = 0.0398 = 16
rRandom effects u_i ~ Gaussian wald chi2(4) = 14.61
corr(u_i, X) = 0 (assumed) prob > chi2 = 0. 0056
gdpgrowth coef. std. Err. z P>|z| [95% conf. Interwval]
gdppercapita —-. 0000578 - 0000168 -3.45 0.001 —. 0000906 —. 0000249
occurrence . 0989687 . 0503498 1.97 0.049 . 000285 -1976525
deaths —-. 0000689 .0001004 -0.69 0.493 —-. 0002658 - 0001279
totaldam-000 2.72e-09 1.25e-08 0.22 0.828 —2.18e-08 2.73e-08
—cons 3.137599  .5592399 5.61 0.000 2.041509 4_.233689
sigma_u . 93740936
sigma_e 2.9359157
rho . 09251475 (fraction of wvariance due to u_i)
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Table 3: Dependent variable: GDP growth, results for Developing Countries

. xtreg gdpgrowth gdppercapita occurrence deaths totaldamagein000, re

rRandom-effects GLS regression Number of obs = 240
Group variable: count Number of groups = 15
R-sg: within = 0.0383 Obs per group: min = 16
between = 0.0196 avg = 16.0
overall = 0.0309 max = 16
rRandom effects u_i ~ Gaussian wald chi2(4) = 8.91
corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.0634
gdpgrowth Coef. std. Err. z P>z [95% conf. Intervall
gdppercapita . 0000759 . 0000863 0.88 0.379 —. 0000932 . 0002451
occurrence . 0302272 -0331475 0.91 0.362 —. 0347406 -0951951
deaths —.0000219 8.30e-06 -2.64 0.008 —.0000382 -5.63e-06
totaldam~000 1.39e-08 2.23e-08 0.62 0.534 -2.98e-08 5.75e-08
_cons 3.955606 .4883619 8.10 0.000 2.998434 4.912778
sigma_u 1.2953474
sigma_e 2.250073
rho . 24892245 (fraction of variance due to u_i)

Table 4: Dependent variable: GDP per capita growth, results for All Countries

. xtreg gdppercapitagrowth gdppercapita occurrence deaths totaldamagein000, re

rRandom-effects GLS regression Number of obs N 480
Group variable: count Number of groups = 30
R-sq: within = 0.0544 Oobs per group: min = 16
between = 0.3909 avg = 16.0
overall = 0.1827 max = 16
random effects u_i ~ Gaussian wald chi2(4) - 44.10
corru_i, x) = 0 (assumed) Prob > chi2 = 0. 0000
gdppercapi~h coef. std. Err. z P>z [95% conf. Intervall
gdppercapita —-. 0000783 . 0000147 -5.34 0.000 -.0001071  -.0000496
occurrence .0897409 .0315293 2.85 0.004 . 0279445 .1515372
deaths —. 0000228 9.37e-06 -2.43 0.015 -.0000412 -4.44e-06
totaldam-000 8.27e-09 9.49e-09 0. 87 0.383 -1.03e-08 2.69e-08
—cons 3.223625 . 4231502 7.62 0.000 2.394266 4.052984
sigma_u 1.523124
sigma_e 2.691787
rho . 24252539 (fraction of variance due to u_i)
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Table 5: Dependent variable: GDP growth, results for Developed Countries

- Xtreg gdppercapitagrowth gdppercapita occurrence deaths totaldamagein000, fe

Fixed-effects (within) regression Number of obs - 240
Group variable: count Number of groups = 15
R-sg: within = 0.1007 Obs per group: min = 16
between = 0.2009 avg = 16.0
overall = 0.0960 max = 16
F(4,221) = 6.19
corr(u_i, xb) = —0.4952 prob > F = 0. 0001
gdppercapi~h coef. std. Err. T P=|t] [95% Conf. Interwal]
gdppercapita —. 0001005 . 000026 —3.86 0. 000 —. 0001518 —. 0000492
occurrence - 1869661 . 0936019 2.00 0.047 - 0024994 - 3714327
deaths —. 0000885 - 0001017 —0. 87 0.385 —. 0002BEE - 0001118
totaldam~000 1.10e-08 1.29e-08 0.85 0.394 -1.44e-08 3.64e-08
_cons 3.63283 .901859 4.03 0. 000 1. 855485 5.410174
sigma_u 1.5032233
sigma_e 2.9517059
rho - 20594505 (fraction of variance due to u_i)
F test that all u_i=0: F(14, 221) = 2.72 Prob > F = 0.0010

Table 6: Dependent variable: GDP growth, results for Developing Countries

. Xxtreg gdppercapitagrowth gdppercapita occurrence deaths totaldamagein000, te

Fixed-effects (within) regression Number of obs = 240
Group variable: count Number of groups = 15
R-sq: within = 0.0308 Obs per group: min = 16
between = 0.0127 avg = 16.0
overall = 0.0017 max = 16
F(4,221) = 1.76
corr(u_i, xb) = -0.1634 Prob > F = 0.1389
gdppercapi~h coef. std. Err. T P>|t| [95% conf. Interval]
gdppercapita . 0001129 . 0001091 1.03 0.302 —. 0001022 . 000328
occurrence —-. 0172155 -0461045 -0.37 0.709 -.1080763 . 0736452
deaths —. 0000201 8.76e-06 -2.30 0.023 —. 0000374 —2.86e-06
totaldam~000 1.65e-08 2.38e-08 0.69 0.489 -3.04e-08 6.33e-08
_cons 3.353322 -4413416 7.60 0. 000 2_.483545 4.223099
sigma_u 2.5207749
sigma_e 2.3787934
rho . 52895404 (fraction of wvariance due to u_i)
F test that all u_i=0: F(14, 221) = 10.66 prob > F = 0.0000
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A. GDP per Capita

We begin our empirical analysis by looking at what confirms some of what
common sense would suggest, about the relationship between GDP per capita and GDP
growth rate (whether we take the growth rate as a whole or per capita). It appears to be
of a negative nature when we take all countries together, reading a coefficient of about
-0.000074 at 100% confidence for both runs of GDP growth and GDP per capita
growth. Which implies that the higher the GDP per capita of a country is, the smaller
the GDP growth/GDP per capita growth is going to be. This result is quite normal
considering the fact that we mixed developing and developed countries in the “all data”
section and that therefore the coefficient cannot be positive, just as the coefficient of the
Developed countries run is also negative: -0.00006 when it comes to affecting GDP
growth at 99% significance and -0.0001 at 100% significance when it comes to
affecting GDP per capita growth. Looking at the developing countries section now, the
correlation is, on the contrary, positive, with a coefficient of 0.0007 at around 62%
significance for the result when we look at the correlation with the GDP growth and
0.0001 at 70% confidence when we look at the correlation with the GDP growth per

capita.

To explain these results, give us a chance to recollect the economic principle of
supply and demand. Developed nations ordinarily have domestic markets that are
saturated, which implies that Supply and demand activities are in a balanced state,
bearing little development potential. This is the reason companies in developed nations
will swing to send out and go after developing markets, building up off-shoots abroad,
e.g. in developing countries. In any case, that financial movement won't be checked into
the GDP of their nation of origin, yet rather in the GDP of the developing countries.
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Thus you see the economic power of developed nations that is not reflected by
GDP. For developed nations, the Gross National Income or GNI, which characterizes its
extension as indicated by ownership instead of location, is a more appropriate economic
marker to mirror the condition of national economy. But in the case of this study the
natural disasters occur by location and affect the business, wealth, economy,
households, workplace, etc. geographically depending on the country or are it has hit.
So we are further more interested in knowing what happens locally in case of such a

misfortunate event.

One way we can take a gander at this is with arithmetic: ordinarily with numbers
such as GDP, portfolio assets, personal wealth, we can expect a decreasing rate of
growth over time. It's just common: let us consider the United States GDP to be
somewhere around 17 trillion USD. If it somehow managed to develop at a rate of 10%
every year, this would imply that by one year from the original date, US GDP would
have included 1, 7 trillion USD. That is nearly as much as the GDP of Canada. Gross
domestic product per capita would go from 53 thousand USD to 59 thousand USD, an
additional 6,000 dollars for each individual, almost as much as the GDP per capita of

China.

Another way we can think about this is to consider singular innovations and their effects
in populace and production. Innovations, for example, water pipes, power and the
ignition motor have tremendous, enduring effects. The consolidated impacts of
increased efficiency and expanded production bring down expenses of transport

compound for quite a long time, producing extraordinary GDP development.
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So if we compare the the infiltration of these advancements in developed nations versus
that in developing nations, in a majority of developed countries to say the least, a very

large portion of the population have access to the technologies we are talking about.

Be that as it may, in many developing nations, a huge part of the populace doesn't have
entry to treated water, power, or good roads. So that gives us a thought of how much
work there is to be done eventually, and once it is done, the amount of an effect you can

expect in these nations' GDPs.

As a third and last constrain, we can't disregard the part of population growth. In
developed nations, the rate of population growth is lower, and in a few places even
negative. A high GDP development rate for this situation would imply a very important

wealth creation for a population that is constant over the years.

The only way a developed nation can achieve a high growth rate with an
increasing GDP is with an exceptionally disruptive innovation, an innovation so

enormously useful that its effect is as incredible as say, power itself.

Additionally, we can state that growth rates are measured in relative numbers. The more
a developed nation has a substantial aggregate number, the more its relative
development is little or shrinks, even though the actual growth in absolute term is high.
For a real correlation, we have to take a gander at the absolute numbers. As comparing
is not within the scope of the study, but comparing the effect of the other 3 presented
components on this GDP in developed versus developing countries is, let us take a

further look at what the rest of the results have to say.
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B. Occurrence

The empirical evidence found in this study suggests that there is a positive
correlation between economic growth and the frequency of the disasters. Which means
that an occurrence of a disaster or what can be interpreted also as the frequency of
happenings of these calamities leads to a higher expansion rate of the Gross Domestic

Product of the nation.

The positive correlation is consistent in considered all countries and developed
countries: the coefficient is of 0.07 at about 98% for all countries when the dependent
variable is GDP growth and 0.09 at 99% confidence when the dependent variable is
GDP per capita growth. For the developed countries, the nature is also positive: 0.1 at
95% significance when the dependent variable is GDP growth and 0.2 at 95% when the
dependent variable is GDP growth per capita. The nature of this coefficient stays
positive for the developing countries as well for GDP growth as a dependent variable:
we are talking about a coefficient of 0.03 at about 74% significance, while the same
coefficient is negative when the dependent variable shifts to GDP per capita growth; -
0.02, but the 30% significance gives us the chance to disregard this result and focus on
an overall positive correlation for all countries, developed or developing, between the

occurrence of natural disasters and the GDP / GDP per capita growth of a nation.

These results can be explained by the arguments that support the fact that the
replacement of capital with embodied technological change can boost productivity after
a disaster’s shock, leading to increases in the country’s growth of GDP / GDP per

capita.
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One of the clarifications set forward in support of the presence of a positive
incomplete connection between the recurrence of natural disasters and both GDP and
GDP per capita growth is identified with the assimilation of new technologies. A nation
whose capital stock is lessened by a natural calamity may have an impetus to replace
this capital stock with capital that embodies more up to date innovation than that which
was destroyed, according to Skidmore and Toya. This would prompt to higher rates of
GDP and GDP per capita growth and also, would render natural disasters an illustration
of Schumpeterian "creative destruction™ an idea that, inserted in the hypothesis of
endogenous growth, has as of late gotten to be a key clarification of long-run economic
growth patterns (see, e.g., Aghion and Howitt 1998). A similar thought was advanced in
Okuyama (2003) and Okuyama, Hewing’s, and also, Sonis (2004), where it was
contended that more used or old gear or equipment is more presented to harm at the
point when a calamity hits the capital stock; in this manner, the substitution of these
facilities would constitute a positive productivity shock, which may have perpetual
positive outcomes in the development rate of the entire economy. Just like Skidmore
and Toya (2002) found a positive incomplete relationship between the recurrence of
climatic calamities and GDP growth for a cross-area of 89 developed and developing
nations, this study found the same for the 30 countries studied but also for developed

and developing countries separately.

The more prominent the exposure of old vintage capital stock to disastrous
events is, together with the way that these catastrophes have a tendency to be
uncommon occasions, may give the influenced economy the chance to redesign obsolete
gear with the latest edge innovation after the more established stock is crushed. It is
interesting to note that comparable arguments have also been brought up in request to
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clarify the post war performance of nations crushed in significant wars (Koubi 2005;

Organski and Kugler 1977).

It is true than we can come up with plenty of examples and counter examples to
support or dispute the outcomes that we get out of this econometrical approach. Japan
for instance experiences Typhoons, earthquakes, volcanic eruptions and tsunamis yet
was until recently considered the second largest economy in the world. This could mean
that Japan is a country to which disasters are good, or could also mean that Japan has
learned how to deal with disasters because it has experienced them so often. Chile has
as much disaster occurrence as Japan and is the wealthiest country in Latin America. So
there is indeed evidence that supports the theory of “industrial mutation”. After the
Sichuan earthquake, two months later, the business section of the “New York Times”
quoted a Chinese government source stating that the rebuilding is boosting the GDP
growth by 0.3 percent. Also, in a book called “hurricane Andrew: Ethnicity, gender, and
the sociology of disasters”, Betty Hearn Morrow talked about the quality of
reconstruction that happened after this event, making some people homeowners for the
first time. As another example, Sri Lanka did not collapse after the tsunami it has
experienced in 2004. The Sri Lankan economy has actually seen a robust boost of
annual growth between 2003 and 2012, way above what it is used to, according to the
World Bank. Dozens of Non-Governmental Organizations saw the opportunity to assist
and donated or repaired the fishermen’s boats, which was the sector that was the most
touched by the tsunami, with a loss of about 1 million or more fishing nets and a large
number of affected boats and fishermen. The assistance was so great that it even lead to
overfishing in some areas according to the February 2015 review of the World Bank for
Sri Lanka.
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But no matter how many examples there is that support these results and theory, counter
examples can easily dispute it, since stays a subject of controversy and argument
throughout history. This is why we included other components in the study, as the

occurrence doesn’t measure alone the extent to which a country is affected by disasters.

C. Damage

It is important to highlight here the fact that the damage is not taken as an
absolute number but how it affects the GDP of a country because at it occurs to
common sense, this component is of a bigger monetary value in rich countries where the
properties and material damaged is worth much more than in poor ones. But if we take
the bigger picture into account, a damaged infrastructure would certainly mean more
monetary loss for a developed country but could lead to more serious sequels in a
developing one. Which is why the relationship studied here is purely the link correlating
between the total damage disasters led to in a year in a country, whether it be
developing or developed, and its GDP/GDP per capita growth. This correlation excludes
what we brought up earlier in a way that the latter doesn’t bother the study but it the

results can surely be explained by this difference in relativeness.

That being said, by taking a look at the results, we notice that total damage has a
50% significant or less for all countries, developed and developing countries when the
dependent variable is GDP growth, and 60% on the GDP per capita run. We are
therefore invited to propose an explanation to why the total damage could affect the
developed and developing countries differently, but with no statistical significant

evidence to support it.
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Construction is better studied and established in developed than developing countries,
so destruction by wind, flood or earthquake is more likely to happen in less than more
expensive housing. Marginal lands that are subject to flood and drought are often
occupied by the poor. Also, they cannot rely on savings in time of crises neither afford
insurance. Their escape options are nothing to be proud of when it comes to avoid a
predicted natural crisis because the options are costly or even more, prediction might be

out of their league, whether technologically or systematically.

Furthermore, prevention and preparedness of disasters as well as response policies that
can lower or cancel vulnerability are not available to everyone equally as the poor are
often marginalized and do not take part of the decision making process and structure;
the powerful and decision makers’ interest shadows the poor’s. Whether by bribing
government inspector to overlook building code violations and selling it to the poor that
can only afford that much, or voting against some costly disaster prevention they are not
a target of, decisions and actions are often taken by the ones that have less to lose in the

case of an unfortunate event. (Mary Anderson, 1990)

There are 3 categories that can enclose disaster costs: direct costs (loss of capital &
stock), indirect costs that are for example losing employment or income due to affected
productive capacities, and secondary costs such as inflation, debt increase etc. that

affect development and economic growth.

The real value of lost property due to a natural calamity can be higher in rich societies
rather than in poor ones, as the property to be lost is of higher value, but if losses are
taken as a percentage of wealth, they are higher for the poor. Then again, property loss

or “damage “is not the only issue. If we take the only national university in a poor
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country and hit it with a natural disaster, we have a loss of 100% of higher education
access whereas the same disaster hitting a national university in the US will surely take
more money to restore but carries much less negative effects on total national wealth
and education. The same goes to individual cases: the loss of a teacher in that US
University is a higher loss in terms of expected lifetime earnings but the poor country’s

teacher represent a more significant educational loss proportionally.

When we talk about secondary costs, the calculations can also mislead. Let’s say a
disaster resulted in food shortages and therefore led to an increase in food prices; the
wealthier may spend more money on food in total than the less fortunate, but the latter

have a bigger proportion of their income spent on food.

Disasters could also be much heavier on the poor than the rich due to a mutual
reinforcement of poverty and disaster. A lot of theories consider disaster as a result of
poverty as much as a cause of it. And that also goes for poverty as a result and cause of
disasters. As an example, if a degraded environment is more prone to a certain kind of
disaster like a flood or a drought, poor countries are in more danger since they cannot
afford to repair such damage. In turn this damage would make them more vulnerable to

future disasters, and that would do nothing but contribute to further degradation, etc.

Industrial sites being destructed or a work force being dislocated can put off
investment incentives in economic companies that are crucial to break the cycle of
unemployment and poverty. Another channel that cannot be neglected is the increase of
imports due to the destruction of local goods, which in turn leads to an increase of
international debt. And the latter is heavier on poor countries with the limited resources

to invest in domestic production.
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D. Death

Between the year 1980 and 2002, looking at the data from the EM-DAT source,
India experienced fourteen earthquakes, and that lead to a total death of 32117 people. If
we take a look at the United States data, the number of earthquakes are higher during
this time span as it goes up to eighteen, but the number of people killed is only 143 in
total. This disproportion in the share of death between developed and developing

countries can be explained by multiple factors.

We can explain in by the lack of awareness and knowledge when it comes to
natural disasters in poorer countries. And by that we are specifically talking about
disaster prediction: Almost nowhere in Africa can you get a seismology or climatology
PhD, apart from South Africa. So the local notion of the risks that these countries face
coming from their own scientists is really low. In other words scientists that know more
about these risks are the one living in relatively safe places like Europe. And this could
be understandable as many poor countries have their attention settled on higher
priorities than this risk since sicknesses like Malaria and issues like poor quality water
kills more people than natural disasters each year and it therefore has a much more
important place in terms of problems to solve and risks to assess. Superstorm Sandy
would have definitely killed more people had it made landfall in a place like Bangladesh
because of the lack of warnings that in the USA saved a lot of lives as all forms of
media provided all kind of warnings constantly days in advance, giving the chance to
evacuate and cutting the death count to a relative low (117 is a low count compared to
the millions who lived the storm) that could have been even lower if all people were

willing to answers those warnings and act accordingly.
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And even if the warning system was working better evacuation is not as easy in
developing countries as it is in the developed ones as the system is not as well worked.
Also another reason is logically the difference of conditions between developed and
developing countries when it comes to households and constructions, buildings, etc. that
are far more well prepared and can hold up better to a disaster than in poor areas that
watch the disasters damage the constructions and infrastructure leading to more deaths.
Richer people demand places to live and homes located in safer areas and that are built
out of stronger material. And not to mention the effect that good access to medical care

and emergency treatment as well as crisis management has got on the death tolls.

And maybe this disproportion is also a factor adding up to how disasters affect the
development of a country differently depending on its position as a developed or
developing one, but in the scope of this study we are looking more precisely at how the
number of death toll can affect developed countries’ GDP/GDP per capita as well as

developing countries’ one, and if the effect is any different between the two categories.

The relation binding this component to the dependent variable, whether it be GDP or
GDP per capita, is of a negative nature looking at the results: -0.00002 at 99% for all
countries if the dependent variable is GDP growth, which is probably explained by the -
0.00002 at 99% confidence coefficient for developing countries, as the coefficient of
developed countries is also negative but the significance shows a low percentage
(around 50%). When we take the dependent variable as GDP per capita growth, the
relationship stays the same: -0.00002 for all countries and developing countries at 99%
and 98% successively. The coefficient obtained for developed countries is also not
highly statistically significant in this case (60%). We can therefore target an explanation

related to the correlation between death and GDP/GDP per capita in general and move
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to why it would affect the poor differently since the significance and the accuracy of the

results seem to be stronger in developing countries for this variable.

We can safely state that a high number of death in any case relatively to the population
of course would affect GDP per capita through a purely mathematical relationship
channel, but we can also safely state that we really need a high number of death with a
relatively low count of citizen to talk about a good cut in population that would make
the share earned by each person higher enough to be mentioned. Moving on from this
point of view we get to the more logical and real channel which is the workforce: as we
know the production of a country is supported by a workforce that if affected by death
at a significant number, can lead to less production and therefore less GDP. The
difference with occurrence or damage is that the an upgrade after destruction of the
obsolete is certainly not applicable to human beings as there is a lot of dynamics around
a workforce that a disaster causing an important number of death can affect in a way

that is very hard to manage and correct, which can lead to rises in wages and inflation.

But since the most precise and significant result is on the developing countries’
study, lets emphasize on how death is more damaging to a developing economical state
than a developed one. First, we can look at the difference in production between the
developed and developing countries, stating that the developed nations rely far more on
machinery and technology than developing ones in a large number of sectors, making
the workforce much more important, used and crucial in the latter. A loss or shortage in
this workforce will affect poor countries deeper since they depend more importantly on
human capital than developed countries that can always find a substitution in physical

capital or at least in sectors relying on assets more than handwork and labor.
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These natural disasters can also deepen the poverty in developing countries by a
loss of immediate income from labor due to death or injury. If the deceased played an
important role in providing to the household in term of labor income or productive
labor, the pressure on the household’s capability to keep the same levels of consumption
or accumulation of assets will be jeopardized. The likelihood of these households
escaping poverty is then lessened, adding to the poverty circle that consists of less

consumption and less production leading to a lower GDP/GDP per capita rate.

A study conducted by John Rush in November 2013, “the impact of natural
disasters on poverty in Indonesia”, showed that one of the channels through which these
calamities affect and broaden poverty in the nation is through the death and injuries that
result from the disaster. And poverty is certainly not of a positive effect when it comes

to its relationship to GDP growth...
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CHAPTER V

CONCLUSION

The study analyzed the impact of natural disasters on both developed and
developing countries’ economic growth rates, testing if these effects differ between one
and the other type of nation the former being much more likely — if we follow solely
common sense - to suffer from the impact. To answer this question we use an
endogenous growth model for panel data estimated for the period 1999-2014, carrying
out Hausman tests to establish the presence of fixed or random effects in the panel and
choosing the results to keep accordingly. 15 developed countries with the higher risk of
natural hazard were chosen along 15 developing countries with the higher risk of natural
disaster from a rundown of nations by common catastrophe hazard, as measured in the

World Risk Index.

The results interpretations start by confirming the relationship between GDP
(/percapita) growth and GDP, that following the neoclassical growth theory, implies a
slow growth phase to the very mature economies such as the United States who have a
large stock of wealth that is not expanding as rapidly as the developing countries’
growth who are in a high growth phase.

The second variable testing, occurrence shows a positive correlation between GDP/GDP
per capita growth and the occurrence of a natural disaster which supports the hypothesis
that there is a positive effect after replacement of obsolete capital, as presented by a lot
of researchers mentioned in the first chapter of this study, the literature review. This

result seems to be homogenous for all countries, developed or developing, going against
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the hypothesis that natural disasters widens inequalities between countries’
development. Nevertheless looking at the ratio of 0.1 for developed and 0.03 for
developing countries, we see that the effect is larger on developed countries, thus saying
that the latter may be better “mastering the art” of a “positive destruction”. And given
the different in growth rates between developed and developing countries, this
difference in ratio could be considered enough to broaden inequalities between the two.

Testing the third variable didn’t show enough evidence or significance for us to
take a yes or a no for an answer, leading to propose this as a point of focus and tailoring
for further studies on the subject. Very wealthy economies where the growth is slow but
absolute levels of GDP are high may not suffer as much of a loss of capital that would
represent only a small portion of their overall wealth, which is not the case for small
economies: Haiti is said to have lost more than 100% of her GDP in the 2010
earthquake it witnessed. This would confirm the hypothesis of natural disasters treating
the developing nations worse than the developed, thus resulting in enlarging disparities
in worldwide development.

We then concentrate on the fourth variable, death: the significance being
negligible for developed countries, we focus on interpreting the precisely negative
results that characterize the test on developing countries, stating the difference between
relying on the workforce between developed and developing nations. Superstorm Sandy
for example harmed a lot of people in the United States but all the service sector
activities in New York barely lost space for a moment. We explain it by the higher
percentage of technology based production sectors in which the robots and computers
are relied on more heavily than on human capital. Also, it sounds uncomfortable to say

but the most affected by natural disasters in wealthy nations: the very young, old or
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poor do not really have a macroeconomic impact. On the opposite, in poor countries, all
of the victims or at least the majority are part of the very poor category, on which the
very poor economic system relies for production and labor. That explains the difference
in the results and also confirms the fact that those natural calamities have a difference in
treatment for the developed and developing countries.

So what does all this tell us? We can see that the effect of calamities, whether
the country has a high or low GDP, on a long term or on the short term, can be very
difficult to discern. This is due to the presence of many factors that can either contribute
or obscure any assessment that we can make on the effects of natural calamities. We can
state however that overall, prosperity clearly provides an extra shield on the harm
Mother Nature can do, making the development a harder task for developing countries
than for developed countries, starting by being more frequent in these areas and all the
extra information we got from the tests follow.

So indeed natural disasters can probably harm the prospects of the poorer
countries more than it does to the ones of the wealthy, but so do political crises,
economic disasters, war, corruption, conflicts, and health emergencies to the public. For
some reason all these misfortunes are more likely to happen in poor nations and less
likely to be ell managed than in the rich ones. The Ebola crisis in Africa can be a good
example for that. The very poorest nations may not be poor because of the recurrent
disasters they face, but the latter may definitely stand more firmly in the way of
development and progress in developing countries than they do in developed ones.

To conclude by giving an opening to future research and optimization in later
possible fine tuning to this thesis, it is important to state that finding rigorous proof of

the effect natural disasters bring to poor or rich countries can be somewhat weakened by
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the use of GDP. In fact, its use has been under fire from prominent researchers like
Joseph Stiglitz, stating it does not measure the progress well especially in poor countries
where disasters might do the most harm. One of the major problems with GDP is that a
big fraction of the poor economies is informal, making a lot of the activities not
captured by this measure; a theory to look at more closely in future expansions in the

study of the relationship between disasters and economy.
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