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Abstract

The purpose of this paper is to offer a comprehensive
overview of the socioeconomic effects of earthquakes. We
begin with a thorough literature review. Following this, we
assess policy measures taken in response to major earth-
quakes, drawing on existing research to formulate insights
and recommendations that policymakers can use to effec-
tively navigate the risks in the aftermath of such disasters.
In addition to reviewing the literature and analyzing policy

Email: aksoyc @ebrd.com. interventions, we conduct an in-depth examination of the eco-

nomic repercussions of earthquakes. Our analysis utilizes data
from around 80 significant earthquakes across more than 30
countries. The findings indicate that, while the overall effect
of major earthquakes on GDP per capita is generally small,
the impact on fiscal accounts can be substantial, although this
varies significantly between economies. External trade bal-
ances tend to weaken, with a considerable decrease in exports
and an ambiguous effect on imports.

Associate editor: Erdal Tekin

INTRODUCTION

In the past 30 years, the world has witnessed a series of significant earthquakes that have not only
claimed thousands of lives but also caused extensive economic damage, amounting to billions of dol-
lars globally. Among these, some of the most impactful earthquakes include the 1995 Great Hanshin
Earthquake in Japan, the 1999 izmit Earthquake in Turkey, the recent 2023 Kahramanmaras Earth-
quake also in Turkey, the devastating 2004 Indian Ocean Earthquake, the 2008 Sichuan Earthquake
in China, and the 2015 Nepal Earthquake. Research by Hoeppe (2016) has indicated that financial
losses from natural disasters, including earthquakes, have seen a threefold increase since the 1980s.
This surge in losses is attributed to factors such as population growth and the expansion of economic
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activities (see Botzen et al., 2019). Moreover, the expansion of urban development in earthquake-
prone areas has heightened the risks associated with seismic events, exacerbating potential damages
and human casualties. These factors underscore the need for policies aimed at mitigating the economic
and social repercussions of earthquakes.

In this context, the objective of this paper is threefold. First, we conduct a comprehensive review
of the literature on the socioeconomic and political effects of earthquakes, aiming to summarize key
empirical findings. Second, we evaluate policy responses to major earthquakes, leveraging existing
research to provide insights and recommendations for policymakers to effectively manage the risks
and consequences of such events. Third, beyond reviewing literature and evaluating policy responses,
we conduct a detailed analysis of the economic impacts of earthquakes. This analysis is based on data
from approximately 80 large earthquakes, affecting over 30 countries.

Our empirical strategy leverages the synthetic control method, which constructs a credible counter-
factual scenario to estimate what an economy’s performance would have been had the earthquake not
occurred. This is done by analyzing the growth patterns of similar economies that were not affected
by natural disasters during the same period, serving as a benchmark. Initially, our analysis focuses on
the impact of major earthquakes on gross domestic product (GDP) and GDP per capita. To provide
a more comprehensive understanding of the economic impact of earthquakes, we extend our exam-
ination to fiscal balances, specifically investigating the earthquake-induced decline in revenues and
the increase in reconstruction spending, and how these factors influence the trajectory of government
debt expressed as a percentage of GDP. Given the extensive infrastructure damage and supply chain
disruptions typically resulting from major earthquakes, we also explore the dynamics of exports and
imports in the post-earthquake environment. This multifaceted approach enables us to capture the
broad economic ramifications of earthquakes and the resilience mechanisms that come into play.

Our results suggest that historically, the impact of major earthquakes on GDP per capita has been
relatively limited, as the economic stimulus arising from reconstruction efforts often compensates
for the disruptions caused by the earthquakes. However, the experiences of reconstruction, as well
as the trajectories of government spending and debt-to-GDP ratios, exhibit significant variation.
Typically, the demand for reconstruction leads to an increase in imports, while damages to production
capabilities and supply chain networks, alongside infrastructure destruction, exert prolonged negative
effects on exports.

Our findings are in line with the small average effects identified in previous research, which remains,
for the most part, inconclusive. A wide variability in outcomes reflects differences in countries’ initial
conditions, such as their level of preparedness for earthquakes, as well as the efficacy of fiscal and
monetary policy responses to the disaster. The interplay between local conditions—especially the
quality of economic institutions—and the nature of fiscal interventions plays a crucial role in shaping
the aftermath of earthquakes.

In our comprehensive analysis of the initial conditions and policy responses to significant earth-
quakes, based on available evidence, we identify key stylized facts. Wealthier, more open economies,
those with well-developed financial markets and strong economic institutions, show a greater ability
to absorb the economic impacts of earthquakes. This resilience is largely attributed to their advanced
disaster preparedness strategies, which include effective risk assessment measures, stringent zoning
requirements and building codes as well as diversified supply chains. These strategies are highly
effective in mitigating economic damages of natural disasters.

Increased public spending during the reconstruction phase emerges as a double-edged sword. While
it can significantly stimulate economic recovery, it requires careful targeting to prevent overheating
of the economy and resulting in undue fiscal strain. Monetary policies must strike a balance between
mitigating the inflationary pressures of reconstruction spending and bolstering the economy amidst the
shock. Emphasizing the use of local resources during reconstruction can enhance both its immediate
and long-term benefits, whereas drawing on external resources can expedite recovery where local
capabilities are lacking. However, the scourge of poor governance and corruption can dramatically
undermine the success of reconstruction efforts.
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The remainder of this paper is organized as follows: the section “Literature Review” provides an
overview of the literature on the social, political and economic impacts of earthquakes. The section
“Policy Responses to Major Earthquakes™ discusses the policy responses to major earthquakes, pri-
marily focusing on fiscal policy, monetary policy, and disaster preparedness, while also taking initial
conditions into account. The section “Data and Estimation Strategy” introduces the synthetic control
method, details the data used, and provides estimates of the average impact of major earthquakes
on economic activity, drawing on the experiences of over 30 countries. The section “Case Studies:
Insights Across Development Levels” evaluates the effectiveness of policy interventions in response
to earthquakes, illustrated with three case studies: the earthquakes in Haiti, Japan, and Turkey. Finally,
“Conclusion” concludes.

LITERATURE REVIEW

The studies reviewed in this paper employ various methodological approaches to examine the socioe-
conomic effects of earthquakes. Many utilize quasi-experimental designs, leveraging the unexpected
nature of seismic events to establish causal relationships. Difference-in-differences and synthetic con-
trol methods are commonly used to compare affected areas with similar unaffected regions. While
earthquakes’ timing is largely random, their geographic distribution is not, presenting a key empir-
ical challenge. Regions prone to seismic activity often differ systematically from those that are not,
potentially confounding analyses. Some studies address this by focusing on within-region compar-
isons or by carefully constructing control groups from areas with similar seismic risks. Others employ
instrumental variable approaches or exploit variation in earthquake intensity. Despite these efforts, the
non-random spatial distribution of earthquakes remains a limitation in many studies. In the following
literature review, we provide more detailed methodological discussions where relevant, highlighting
how specific studies have addressed these challenges in their analyses of earthquake impacts.

Human capital and social effects of earthquakes

Exploring the societal effects of earthquakes offers vital insights into their broader impact on com-
munities. This section delves into the key findings from the literature, particularly concerning the
accumulation of human capital, shifts in risk preferences, and the evolution of trust, which are
important for the sustained economic development of countries.

Studies across various contexts have consistently highlighted the profound impact of earthquakes on
human capital accumulation, revealing nuanced effects influenced by timing, intensity, and socioeco-
nomic status. Cipollone and Rosolia (2007) found in Southern Italy that exemptions from compulsory
military service for males affected by earthquakes led to higher high school graduation rates, indirectly
benefiting female education through peer effects. Tian et al. (2022) showed in China that prenatal
exposure to the 1976 Tangshan earthquake resulted in lower educational attainment, with maternal
psychological stress being a significant factor, especially in less affected areas, and females being
disproportionately impacted. Torche (2018) investigated the consequences of prenatal exposure to a
significant earthquake in Chile and found that stress exposure during early pregnancy significantly
impaired cognitive outcomes in children from disadvantaged families but not those from middle-class
families. In Peru, Caruso and Miller (2015) documented educational deficits among those exposed in
utero to the 1970 Ancash earthquake, especially among females, and noted the inter-generational trans-
mission of these effects, with children of affected mothers also achieving less education. Paudel and
Ryu (2018) in Nepal found that infants from districts severely affected by the 1988 earthquake were
significantly less likely to complete their schooling, with a stark difference between higher- and lower-
caste groups. Together, these studies underscore the compounded challenges faced by socioeconomi-
cally disadvantaged groups and the critical need for supportive measures to address these disparities.
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Several studies have explored the impact of earthquakes on individuals’ risk preferences, show-
ing varied effects across different contexts and demographics. Hanaoka et al. (2018) focused on the
aftermath of the 2011 Great East Japan Earthquake, finding that males exposed to higher intensi-
ties of the quake showed an increased risk tolerance, an effect that persisted for up to 5 years,
while women exhibited no significant change. Beine et al. (2020) found that individuals affected by
the Tirana earthquakes became more risk-averse and impatient. Yuan et al. (2024), using data from
the China Household Finance Survey, found that local earthquakes led to a temporary decrease in
risk-taking behaviors, especially among wealthier households. Chang et al. (2023) investigated the
inter-generational transmission of risk preferences, discovering that parents’ experiences with earth-
quakes significantly heightened their children’s aversion to risk. Gao et al. (2020) examined how
nonfatal, large-scale earthquake exposures influenced household risk perceptions, revealing that such
seemingly lucky experiences reduced the perceived risk of earthquakes and decreased the likelihood
of purchasing life insurance. Collectively, these studies highlight the nuanced ways earthquakes can
reshape individuals’ and households’ attitudes towards risk.

Another strand of the literature has explored the trust-related effects of earthquakes. Carlin et al.
(2014) analyzed survey data from the earthquakes in El Salvador (2001), Haiti (2010), and Chile
(2010) and found that the impact of natural disasters on interpersonal trust hinges on a state’s ability to
uphold law and order, deliver aid, and provide essential services, thereby mitigating the adverse effects
on trust. Similarly, Andrabi and Das (2017) examined trust dynamics between Pakistanis and Western-
ers following the 2005 earthquake in northern Pakistan, noting a significant, enduring improvement in
the local Muslim population’s perception of Westerners, facilitated by the active involvement of West-
ern relief groups. Furthermore, Pathak and Schiindeln (2022) focused on the 2015 Nepal earthquake,
highlighting how caste-based discrimination influenced aid distribution, with upper-caste households
more likely to receive help than lower-caste ones, despite similar needs. Thus, these studies underscore
the critical role that effective state response, inclusive aid distribution strategies, and international
cooperation play in not only addressing the immediate aftermath of earthquakes but also in fostering
long-term trust and positive social dynamics in affected communities.

Political effects of earthquakes

The political ramifications of earthquakes are complex and vary widely by region. This section delves
into three key aspects frequently examined in scholarly research: political and electoral outcomes,
public sector corruption, and conflict.

Rahman et al. (2016) examined earthquakes’ dual influence on political regimes, noting their poten-
tial to both promote democratic transitions through governmental accountability for disaster response
and to facilitate shifts toward less democratic systems due to economic and opportunity cost factors.
Belloc et al. (2016) provided a historical analysis, showing how earthquakes in medieval Italy affected
the political landscape by influencing the transition from autocratic regimes to self-governance, espe-
cially in cities where political and religious leadership overlapped. Research by Cerqua et al. (2023)
highlighted the contrasting electoral responses to two devastating earthquakes in Italy, demonstrating
how the 2009 L’Aquila earthquake led to a notable and sustained increase in authoritarian sentiment
in the hardest-hit regions, unlike the 2012 Emilia earthquake. This divergence is attributed to differ-
ences in the post-disaster reconstruction efforts and shifts in public trust in institutions. Masiero and
Santarossa (2021) investigated the impact of earthquakes on municipal election outcomes in Italy,
particularly through the lens of media exposure. Analyzing over 13,000 electoral cycles from 1993
to 2015, they found that earthquakes significantly boost the reelection prospects and vote shares of
incumbent mayors, largely due to the incumbents’ advantage in disaster recovery efforts and increased
media visibility.

Another body of literature focuses on the exacerbation of earthquake fatalities due to public
sector corruption and substandard construction practices. Escaleras et al. (2007) found a significant
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correlation between a country’s corruption level and the death toll from major earthquakes, analyzing
data from 344 earthquakes worldwide between 1975 and 2003. Cao (2023) demonstrated that build-
ings constructed with connections to corrupt county officials were significantly more likely to collapse
in the 2008 Sichuan Earthquake, underscoring the lethal consequences of compromised building code
enforcement.

Additionally, earthquakes are shown to trigger intrastate conflict by exacerbating resource scarcity,
particularly in developing countries where resource competition is fierce. Brancati (2007) identified an
increased conflict likelihood in densely populated, low-GDP countries with existing conflicts, based
on data from 185 countries between 1975 and 2002. Eldemerdash and Landis (2023) explored how
remittance flows after earthquakes can influence social welfare and political stability, suggesting that
while remittances may stabilize consumption and reduce instability, they also have the potential to
fuel dissent and anti-state activities.

Economic effects of earthquakes

Earthquakes stand out among natural disasters for their unpredictability and inevitability, presenting
unique challenges to economic stability and development.! Unlike hurricanes and storms, the sudden
onset of earthquakes leaves little room for preemptive measures, significantly affecting households
and businesses, especially in countries with underdeveloped insurance and emergency management
systems. This situation often results in exacerbated economic damages, highlighting the importance
of robust disaster preparedness and recovery strategies.

Research has delved into how earthquakes affect economic growth by examining case studies across
various countries. Barone and Mocetti (2014) focused on Italy’s earthquakes in 1976 and 1980 and
illustrate the nuanced economic impacts of such disasters. They observed negligible short-term GDP
effects but identified potential long-term negative consequences without financial aid, suggesting that
earthquakes, coupled with aid, can either stimulate or hinder technical efficiency and social capital,
depending on the pre-existing institutional quality. Porcelli and Trezzi (2019) looked at the effects of
22 earthquakes in 95 Italian provinces from 1986 to 2011 and found that their net effect on output
and employment can be positive because the stimulus from the reconstruction activities more than
compensates for the destruction of physical capital.

Similarly, studies on the 1995 great Hanshin-Awaji earthquake by Fujiki and Hsiao (2015), and the
1995 Kobe earthquake by DuPont and Noy (2015), have revealed the complex nature of earthquake
impacts on economic growth. While the former found no lasting effects on growth, the latter reported
a significant long-term decrease in per capita GDP, lasting over a decade. Joseph (2022) assessed the
impacts of the 2010 Haiti Earthquake on economic growth and found a considerable short-term reduc-
tion in the nation’s economic growth. Furthermore, this downturn in growth was not just a transient
issue; it persisted for a decade following the disaster.

Fabian et al. (2019) showed that earthquakes globally reduce nightlight growth rates and light
levels, with effects persisting for about 5 years, yet without long-term consequences. Aguirre et al.
(2023) investigated the medium-term economic impacts of the 2010 Chilean earthquake using night-
time light intensity and firm-level data. They found that affected areas experienced faster economic
growth compared to unaffected regions, with increased economic activity persisting for at least 5 years
post-disaster. The study attributes this growth to reconstruction efforts and inflows of public and pri-
vate resources, highlighting the potential for disasters to catalyze economic development under certain
conditions. In contrast, Huang et al. (2024)’s study on China emphasized the significant long-term

! Skidmore and Toya (2002) explored the relationship between natural disasters and long-run economic growth. They found evidence that climatic
disasters are positively correlated with long-run economic growth, human capital investment, and total factor productivity improvements. The
authors suggested that disasters may provide opportunities for rebuilding and updating capital stocks, potentially leading to positive long-term
economic outcomes.
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negative impact of earthquakes on economic indicators, including per capita GDP, household sav-
ings, and innovation incentives. Their findings also highlighted the mitigating effects of local fiscal
autonomy, social capital, and infrastructure quality on earthquake damages.

Only a small subset of the literature on natural disasters examines variables beyond GDP. Xiao
(2011) examined the local economic impacts of natural disasters using a quasi-experimental approach.
The study found that natural disasters can stimulate certain sectors of the local economy, particularly
the construction industry, while negatively affecting others. Crespo Cuaresma et al. (2008) investigated
whether natural disasters can act as a form of creative destruction in developing countries. They found
evidence that catastrophic events can provide opportunities for updating the capital stock and adopting
new technologies. However, the study also noted that these positive effects are contingent on the
country’s level of development and the specific nature of the disaster.

Freund and co-authors (2022) investigated the impact of the 2011 earthquake in Japan on global
value chains, specifically in the automobile and electronic sectors. Contrary to the common expec-
tation that such a disaster would lead to companies reshoring or diversifying their supply chains
away from Japan, the study found no significant shift towards reshoring, nearshoring, or diversifi-
cation among non-Japanese suppliers. Instead, it was observed that trade in intermediate products
remained relatively stable compared to final goods, which experienced more disruption. Carvalho
et al. (2020) investigated the economic impact of the 2011 Great East Japan Earthquake through the
lens of input-output linkages within production networks. The authors leveraged the earthquake’s
exogenous and regional characteristics to quantify how such shocks propagate and amplify through
supply chains, affecting both direct and indirect suppliers and customers of firms hit by the disaster.
Employing a general equilibrium model of production networks, the study estimated the macroe-
conomic consequences, revealing that the earthquake led to a 0.47 percentage point reduction in
Japan’s real GDP growth in the year following the disaster. This analysis underscores the signifi-
cant role of supply chain linkages in the spread and amplification of economic shocks from natural
disasters. Finally, Nguyen and Noy (2020) used nightlight data to assess the impact of insurance on
urban recovery after earthquakes in New Zealand. They found that higher insurance penetration is
associated with faster recovery, particularly in residential areas. The study highlights the role of insur-
ance in disaster resilience and recovery, suggesting potential policy implications for urban disaster
management.

Inoue and Todo (2019) used an agent-based model applied to the actual supply chains of nearly
one million firms in Japan and assess the direct and indirect effects of the 2011 Great East Japan
earthquake. Specifically, in the scenario of the Nankai earthquake, the indirect effects amounted to
10.6 per cent of Japan’s gross domestic product, compared to direct effects of only 0.5 per cent.
The study further suggested that these indirect effects are more pronounced and persistent in supply
chains characterized by scale-free properties, difficulty in substituting among intermediate products,
and complex cycles within the networks. Lastly, Reinhardt (2022) shifted the focus to Indonesia,
investigating how earthquakes influence inward foreign direct investment (FDI) across 416 districts
through a dynamic difference-in-difference model. This study documented a temporary but drastic
reduction in FDI, noting a 90% decrease in the initial year following an earthquake, before a grad-
ual return to baseline levels. This is primarily ascribed to disruptions in the upstream industries of
the manufacturing sector’s supply chains, illustrating the broader economic vulnerabilities to natu-
ral disasters beyond immediate geographical impact zones. Finally, Gignoux and Menéndez (2016)
studied the long-term economic effects of major earthquakes in rural Indonesia since 1985, using
individual-level data and ground tremor measurements. They found that affected individuals recover
from initial losses within 2 to 5 years, even experiencing gains after 6 to 12 years. This recovery is
attributed to asset reconstitution and infrastructure improvements, challenging the concept of poverty
traps.

The following section outlines policy responses to major earthquakes, primarily focusing on fis-
cal policy, monetary policy, and disaster preparedness, while also taking initial conditions into
account.

85UB017 SUOWIWOD 3AIEa.1D) 3|qedljdde aup Ag pauseAob e SejolLe YO ‘8sn 0 Sa|nl 10} Aelqi ] auljuo A8|1M UO (SUONIPUOD-pUe-SWLBYAW0Y A8 | IM" Ateug 1 puljuo//:Sdny) SUoIpUOD pue sws | 8y1 38 *[9202/20/0€] uo Areiqiauljuo As|im * uopuo]abe|jod sBuly - Aos)y 'O 18D Aq Zy9zz Wed/z00T 0T/I0p/Wod A8 1M Aeig Ul uoy/:sdny ol papeojumod ‘v ‘5202 ‘889902GT



1456 | UNEARTHING THE IMPACT OF EARTHQUAKES

POLICY RESPONSES TO MAJOR EARTHQUAKES
Fiscal policy

Reconstruction after earthquakes requires actions to support livelihoods immediately following the
disaster, alongside policies aimed at rebuilding the local economy over the long term. In the short
term, measures encompass relief payments (such as cash transfers) to those affected, increased expen-
ditures to repair water and electricity infrastructure, and supplying temporary housing for displaced
individuals. Furthermore, temporary debt or tax relief for impacted businesses and individuals can be
provided. Additional assistance may include concessional loans or equity injections to private entities
responsible for crucial infrastructure and businesses engaged in housing reconstruction.

For instance, the March 2011 Great East Japan Earthquake led to substantial costs for Japan’s
government, amounting to 4% of Japan’s 2010 GDP. Funding covered disaster relief, recovery, and
reconstruction, and utilized general contingency budgets and supplementary budgets financed through
bonds, expenditure cuts, and budget surpluses. The fiscal year 2012 saw additional financing, primar-
ily through reconstruction bonds. Tax relief measures and incentives were part of the reconstruction
strategy, sometimes supplemented by subsidies (Organisation for Economic Co-operation and Devel-
opment [OECD] & World Bank, 2019). The Canterbury earthquakes (2010 to 2011) also significantly
affected New Zealand’s fiscal balances, with sharp expenditure increases for damaged assets and
liabilities and decreased revenues from taxes and government services (OECD & World Bank, 2019).

However, to prevent inflationary effects and increases in government debt, support measures should
target those most in need in directly affected sectors and areas. While average economic impacts of
earthquakes are often small, they are concentrated in specific regions or among lower-income groups.
Leveraging local resources for reconstruction can maximize benefits, but where local capacity is lim-
ited, external resources are crucial for swift rebuilding. Effective coordination across levels and sectors
enhances resilience, though challenges such as governance issues and organized crime can impede
reconstruction efforts (Chen & Hsu, 2016; Green, 2005; Horwich, 2000).

Rapid disbursement of funds raises risks of corruption and misallocation, and public employees
have faced accusations of fraud (Leeson & Sobel, 2008). Earthquakes also lead to revenue drops
and potential increases in public debt, with government borrowing terms worsening due to perceived
fiscal risks. Governments’ roles in insuring public or private assets necessitate monitoring fiscal risks
closely, as seen in New Zealand’s handling of the Canterbury earthquake costs through the Earthquake
Commission and government resources (International Monetary Fund [IMF], 2016; OECD & World
Bank, 2019).

Monetary policy

The aftermath of natural disasters, including earthquakes, poses a significant challenge for mone-
tary policy. Such events often lead to increased production costs for domestic producers, exerting
upward pressure on prices (Heinen et al., 2023; Parker, 2018; Pereira, 2009). Consequently, monetary
authorities are tasked with striking a delicate balance between mitigating the inflationary impacts of
reconstruction efforts and supporting the economy amid the adverse shock (Felbermayr & Groschl,
2014; Fomby et al., 2013; Klomp, 2016; Loayza et al., 2012). Specifically, easing monetary policy
when domestic supply is constrained by disaster-induced damage can risk exacerbating inflation. The
optimal policy response is a subject of debate: while Keen and Pakko (2011) suggested that the ideal
response to natural disasters is to increase short-term nominal interest rates in the U.S., White (1997)
argued that, given the temporary and localized nature of disaster-induced inflation, monetary policy
should lean towards expansion to foster growth.

Typically, the short-term policy interest rate decreases in the year following an earthquake as author-
ities prioritize economic recovery over price stability (Klomp, 2020). However, in economies with
fixed exchange rates, central banks are more inclined to hike interest rates post-disaster to stabilize the
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currency. Furthermore, Klomp and Sseruyange (2021) observed that post-earthquake inflation rates
are generally lower when monetary policy is enacted by a more independent central bank, though this
approach may lead to a larger estimated output gap following the disaster.

Disaster preparedness

Ex-ante measures aimed at assessing the risk of natural disasters and mitigating their impacts can
significantly reduce the adverse effects of earthquakes. For example, countries frequently exposed to
cyclones tend to experience less economic disruption from such events due to their higher investment
in protective infrastructure (Hsiang & Jina, 2014).

These preventative measures encompass zoning and building codes, flood defenses, early warning
systems, evacuation planning, and emergency response strategies. Catastrophe modeling, which pro-
vides detailed insights into the direct economic impacts of disasters, such as casualties and property
damage, can inform evacuation policies, building standards, and flood protection infrastructure design.
For instance, flood risk assessments from these models have informed optimal flood protection stan-
dards at the country level and influenced building code policies in urban areas, including New York
City (Aerts et al., 2014; Kind, 2014). Businesses and households can also adopt proactive measures
to mitigate disaster impacts, such as employing disaster-resilient construction techniques, maintain-
ing adequate inventories of essential production inputs, and developing a broad network of suppliers
(Botzen et al., 2019).

The next section builds on recent literature and applies the synthetic control methodology to pro-
vide estimates of the impact of major earthquakes on economic activity. A similar approach was used
by Cavallo et al. (2013) to study the effects of natural disasters more generally, Yun and Kim (2022)
to look at the impact of Hurricane Katrina in 2005, and Chupilkin and Koczan (2022) to study the
economic effects of armed conflict. Complementing these studies, we extend the analysis to other
macroeconomic variables, in particular in terms of fiscal impact (the effect of earthquakes and subse-
quent reconstruction efforts on government expenditure and government debt as a share of GDP) as
well as exports and imports.

DATA AND ESTIMATION STRATEGY
Data

The analysis uses data from the NCEI/WDS Global Significant Earthquake Database, focusing on
major earthquakes with a magnitude of at least 6 and fatalities constituting at least 0.001% of the
affected population. The sample encompasses earthquakes in various countries, including Chile,
Colombia, Haiti, India, Indonesia, Italy, and Japan, as detailed in Table 1.

To ensure a comprehensive analysis with broad country coverage and diverse variables, we col-
lected data from various sources. GDP per capita data was obtained from the Maddison Project
Database, offering insights into long-term economic growth trends. This is supplemented by GDP
and government expenditure data from the Penn World Tables, which have been adjusted for pur-
chasing power parity to enable accurate international comparisons. Information on government debt
is sourced from the IMF’s Global Debt Database, which provides extensive historical debt data across
various countries. Furthermore, trade data, including exports and imports, are drawn from the IMF’s
World Economic Outlook Database. The time frame for our analysis extends from the 1820s to 2016,
providing a broad historical perspective.

By incorporating data from a variety of countries, we extend our analysis beyond specific case
studies to uncover broader macroeconomic effects of significant earthquakes. This analysis covers a
range of economic indicators, including GDP, government expenditures, changes in trade balances,
and levels of national debt. Table 2 shows the summary statistics.
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TABLE 1 Earthquakes of magnitude 6 and above with fatalities of 0.001% of the population or more.

Country Year Country Year Country Year
Afghanistan 1956 Afghanistan 1982 Afghanistan 1991
Algeria 1980 Algeria 2003 Argentina 1920
Argentina 1944 Bolivia 1998 Chile 1833
Chile 1868 Chile 1877 Chile 1906
Chile 1922 Chile 1939 Chile 1985
Chile 2010 China 2008 Colombia 1923
Colombia 1950 Colombia 1979 Ecuador 1906
Ecuador 1942 Ecuador 1949 Ecuador 1987
El Salvador 1951 El Salvador 1965 El Salvador 2001
Greece 1894 Greece 1932 Greece 1953
Greece 1999 Guatemala 1976 Guatemala 2001
Guinea 1983 Haiti 2010 India 1905
India 1934 India 1993 India 2001
Indonesia 1899 Indonesia 1917 Indonesia 1976
Indonesia 2006 Iran 1990 Iran 1997
Italy 1857 Italy 1915 Italy 1930
Japan 1995 Japan 2011 Mexico 1920
Mexico 1932 Mexico 1973 Mexico 1985
Morocco 2004 New Zealand 1931 New Zealand 2011
Nicaragua 1972 Pakistan 1974 Peru 1913
Peru 1940 Peru 1969 Peru 2007
Philippines 1955 Philippines 1976 Philippines 1990
Romania 1940 Romania 1977 Russia 1995
Spain 1884 Tanzania 1966 Turkey 1983
Turkey 1992 Turkey 1999 Uganda 1966
Venezuela 1894 Venezuela 1950 Venezuela 1967
Yemen 1982

Source: NCEI/WDS Global Significant Earthquake Database.

Notes: The list above includes all earthquakes of at least magnitude 6 and fatalities of 0.001 per cent of the population in the sample where GDP
per capita is available for the year of the earthquake, 5 years, before and 5 years after. Samples for other variables are smaller: 41 for investment
and government spending, 31 for government debt, and 22 for exports and imports.

Estimation strategy: Synthetic control method

This subsection presents an overview of the synthetic control method, which was originally pro-
posed by Abadie and Gardeazabal (2003) to estimate the economic effects of terrorist conflict in the
Basque Country, and extended in Abadie et al. (2010) to examine the effects of aggregate interventions
affecting a relatively small number of economies (or other units of analysis).

The synthetic control method seeks to create a credible counterfactual for an economy without a
specific “treatment,” such as an earthquake, in this instance. It assumes that no single economy may
provide a good comparison and uses a weighted average of various comparator economies selected
based on predefined criteria. The contribution of each comparison unit to the counterfactual of interest
are explicit, with weights ranging between zero and one (Abadie et al., 2015). The resulting approach
is well suited for cases where the examined series are not too volatile (Abadie, 2021).
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TABLE 2 Summary statistics for the year of the earthquake.

Variable Mean Median Std. dev. Max Min Observations

Growth variables, per cent

Real GDP per capita 1.81 2.17 4.76 12.50 —16.67 79
Export growth 1.79 2.38 8.86 20.70 —15.79 22
Import growth 8.65 7.04 12.61 42.18 -9.46 23

Share of GDP variables, per cent

Investment 21.14 20.84 8.37 472 5.3 41
Government spending 17.30 14.77 8.54 48.18 24 41
Government debt 62.83 50.65 50.95 216.98 10.36 31

Note: This table presents summary statistics for the final balanced panel used in the analysis.

Synthetic controls offer advantages relative to comparative case studies, cross-sectional analyses,
and time-series analyses. While case studies can draw counterfactuals, synthetic control methods for-
malize the comparison unit selection through a data-driven procedure (Abadie, 2021). In addition,
synthetic controls inherently adjust for year fixed effects by comparing economies impacted by spe-
cific incidents, such as earthquakes, with those that are not, within the same time frame. Conversely,
time series analyses may be affected by other shocks influencing the outcome of interest and by the
arbitrary selection of pre-trends.

In our analysis, we investigate the impact of earthquakes on various economic indicators—GDP,
GDP per capita, government spending, government debt as a percentage of GDP, and trade balances
(exports and imports)—in affected countries. We compare these outcomes against a synthetic com-
parator: a counterfactual trajectory derived from similar economies that did not experience earthquakes
during the relevant period. This approach allows us to estimate the changes that would be expected in
the absence of such events.

To construct a synthetic control country, we use a combination of countries that did not experience
earthquakes. This synthetic country mirrors the key economic characteristics of the earthquake-
affected country prior to the event, including GDP per capita at purchasing power parity (PPP),
population, population density, and the pre-earthquake growth rate of the variable of interest. We
then compare the economic trajectory of this “counterfactual” country—without an earthquake—to
the actual post-earthquake economic developments of the affected country

More formally, we observej = 1,...,J + 1 aggregate units (in this case countries), fort = 1,...,T
periods. The firstunit (j = 1) experiences an earthquake (the “treatment”) at time t = T, + 1 with T +
1 < T. Countries used to construct a synthetic control do not experience an earthquake (no treatment).
We aim to estimate the effect of the earthquake (and implicitly that of any subsequent reconstruction)
on GDP and other macroeconomic variables during the year of the earthquake and subsequent years,
To+1,..T.

The effects of the earthquake are examined using a model of potential outcomes. Y 1;’ denotes the
potential outcome observed for unitj € {1,...J+ 1} and time ¢t = 1,... T in the absence of an earth-
quake. Y{ , denotes the potential outcome observed for the country with the earthquake (the treated unit)
attime r = Tjy + 1, ... T under the intervention (earthquake). T, + 1 refers to the year of the earthquake,
T to the fifth year after. For each unit and time period, Y, is the observed outcome. Therefore, observed
outcomes for untreated units, j = 2,...,J + 1, are equal to Y}I:] . For the treated unit, the observed out-
come is equal to Y{\; fort = 1,...,T and equal to Y{t fort =Ty + 1, ..., T. The object of interest is the
treatment effect on the treated unit, that is the impact of the earthquake on the country experiencing
the earthquake, 7; = Y{ .= Yfﬁ fort =Ty + 1,...,T. A synthetic control estimator of Yfi is a weighted
average of the outcomes of the donor pool of J untreated units (economies without earthquakes),
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SN _ J+1 . .
Y= Z;:z W;Y;,, where W,,... W;, | are non-negative and sum to one. These weights represent the

contribution of each untreated observation to the estimate of the counterfactual of interest, IA/{\;

The goal of the synthetic control is to approximate the trajectory that would have been observed for
Y,; and r > T|) in the absence of the earthquake. The set of weights are thus selected in a way that the
resulting synthetic control closely resembles the treated unit before the intervention along the values
of the predictor (Abadie, 2021).

A synthetic control estimator of 7, is equal to the difference between the outcome values for the
treated units (countries experiencing earthquakes) and the outcome values for the synthetic control
(see equation 1 below).

J+1

T=Y,- ) WY, 1)
j=2

Synthetic controls come with certain limitations that must be acknowledged upfront (for a compre-
hensive review of the methodology, see Abadie, 2021). Firstly, the effectiveness of synthetic controls
hinges on the premise that the constructed control unit accurately mirrors the counterfactual scenario;
failure to meet this condition can result in skewed estimates. Additionally, the method’s feasibility
is limited by the need for appropriate donor units to construct the synthetic control, which can be
particularly challenging in contexts involving rare events. The choice of predictor variables and the
determination of their weights may also lead to issues with sensitivity and the risk of overfitting.
Moreover, synthetic controls necessitate extensive pre-treatment data, which may restrict their use
for analyzing recent events. Unlike traditional methods, synthetic controls do not yield confidence
intervals or the statistical measures commonly employed in hypothesis testing. Lastly, although syn-
thetic controls aim to adjust for unobserved heterogeneity, they cannot fully eliminate the influence of
unmeasured confounding factors.

Nevertheless, these limitations do not significantly impact our research objectives for several rea-
sons. Given our focus on general macroeconomic trends post-earthquake, the donor pool is sufficiently
large to accommodate all events in our study. Our predictor variables only include fundamental factors
such as GDP per capita, population, population density alongside growth of the variable of inter-
est which prevents the matching process from being driven by idiosyncratic factors. Finally, after
aggregating the results we observe that the pre-earthquake GDP per capita index of the treated group
deviates from the control group by less than one percentage point, indicating parallel trends.

The Synthetic Control Methodology (SCM) is better suited for our research goals than the
difference-in-differences (DID) approach for several reasons. First, SCM is more apt in construct-
ing a control group for countries affected by earthquakes than DID. Using all countries as a control
group in the DID model is likely to violate the parallel trends assumptions, while SCM constructs
the closest counterfactual possible. Second, SCM is more adapt in showing the over-time effects of
earthquakes while DID requires a clear before and after distinction. Finally, the main strength of SCM
is its clear interpretability which we think it especially important for the policy-relevant topic such as
economic consequences of earthquakes. SCM does not provide a simple coefficient but shows a clear
path of the average affected country illustration both immediate and medium-term effects.

Impact of earthquakes: Economic growth and investment

In this subsection, we discuss the findings from 79 large earthquakes in 33 countries. Using the
synthetic control method previously detailed, we assess the economic performance of the affected
countries against that of similar economies that did not experience such natural disasters.

In the year following an earthquake, GDP per capita is, on average, 0.2 percentage points lower
in earthquake-affected economies compared to similar economies without such events. However, this
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FIGURE 1 Estimates of the economic impact of earthquake.

Sources: IMF Global Debt Database, IMF World Economic Outlook Database, Maddison Tables, Penn World Tables and authors’ calculations.
Notes: For all figures, synthetic control denotes a counterfactual growth path based on the evolution of the variable of interest in a weighted
average of economies that were similar to the economy experiencing the earthquake before the earthquake in terms of GDP per capita,
population, population density, and growth of the variable of interest. Ninety percent confidence intervals shown.

difference is short-lived and not statistically significant, as shown in Figure 1, top left panel. The
impact on GDP itself is even smaller and statistically insignificant. These findings align with previous
research on the broader effects of natural disasters (Cavallo et al., 2013), suggesting that reconstruction
efforts may mitigate some economic disruptions caused by earthquakes. Notably, investment rates are
observed to rise by approximately 2 percentage points of GDP after an earthquake, moving from an
average of 20% to 22% (Figure 1, top right panel). This increase persists over time and statistically
significant at the 10% level.
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Impact of earthquakes: Fiscal accounts

Fiscal policy often follows a counter-cyclical approach, where government spending as a percentage
of GDP generally stays constant, even in the face of declining revenue. This situation results in higher
government debt-to-GDP ratios. For instance, after the 2011 earthquake in Japan, which led to an
estimated 0.9% decrease in real GDP, government expenditures increased by 1.2 percentage points of
GDP, and the debt-to-GDP ratio grew by 16 percentage points (Smith, 2012).

However, our estimates suggest that these patterns do not hold universally. The large standard errors
in our small sample underscore the wide variation in individual country experiences. Many countries,
constrained by limited fiscal capacity, may depend heavily on external aid for financing reconstruction
efforts. In some cases, debt levels in economies actually fall in the years after earthquakes. Conse-
quently, the estimated effects between countries affected by earthquakes and their synthetic controls
are not statistically significant (Figure 1, middle panel).

Impact of earthquakes: International trade

As discussed earlier, earthquakes can significantly impact trade connections. Loss of life (impacting
firms’ human capital), destruction of physical capital of exporters, and damage to public infrastruc-
ture such as roads, bridges, railways, telecommunications networks, and the electricity system can
adversely affect exports by disrupting supply chains and reducing production capacity. For example,
after the 1987 earthquake in Ecuador, exports declined by 16%, following an average growth of 6%
in the 5 years before the earthquake. Similarly, after the, 2011 earthquake, Japan’s exports dropped by
0.1%, compared to an average growth of more than 4% in the preceding 5 years.

Our synthetic control analysis suggests that these patterns are generally applicable. Specifically,
exports from countries affected by earthquakes are estimated to be around 16% lower than those of
their synthetic counterparts 5 years post-earthquake. These effects are significant, persistent, and statis-
tically significant, even with a small sample size (Figure 1, bottom panel). The impact of earthquakes
on imports is less clear-cut: while disruptions to domestic production and reductions in disposable
income might decrease import demand, reconstruction efforts could increase the demand for imported
construction materials and machinery. The synthetic control analysis supports the existence of these
mixed effects. The average estimates for imports are relatively minor, not statistically significant, and
short-lived, likely due to considerable variation in the import intensity of reconstruction activities
across different earthquake events (Figure 1, bottom panel)

CASE STUDIES: INSIGHTS ACROSS DEVELOPMENT LEVELS
Case selection

This section evaluates the effectiveness of policy measures in response to earthquakes by reviewing
and contrasting the economic policies, disaster relief initiatives, and rebuilding strategies implemented
after three major earthquakes: the 1999 earthquake in Turkey, the 2010 earthquake in Haiti, and the
2011 earthquake in Japan. The 1999 Marmara earthquake in Turkey, with a magnitude of 7.6, led to
approximately 17,000 deaths and substantial economic losses, mainly from damage to infrastructure
and housing. The earthquake in Haiti in 2010, which was of a similar magnitude of 7.0, caused over
200,000 deaths and severely affected Haiti’s GDP due to the devastation of parts of its capital city.
The 2011 earthquake in Japan, a potent event of magnitude 9.0, resulted in about 15,000 deaths and
substantial damage to crucial industries.

These examples illustrate how countries at varying stages of development confront distinct chal-
lenges in disaster response. Turkey, as a middle-income country, possesses a developed industrial
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FIGURE 2 Real GDP per capita.

Source: Maddison Tables and authors’ calculations.

sector and state capabilities but faces typical challenges of a middle-income country, such as bureau-
cratic obstacles and issues with policy implementation. Haiti, representing low-income nations,
suffered amplified effects of the disaster due to a significant shortfall in state capacity. Japan, despite
being a high-income country with advanced institutions, also faced difficulties in disaster management
and introduced reforms to improve future responses.

Synthetic control estimates

We initially offer synthetic control estimates of real GDP per capita for each of the three instances.
Following that, we delve into the policies implemented by these countries after the earthquakes and
evaluate their effectiveness based on evidence from multiple studies.

Figure 2 displays the results, showing that all three earthquakes had a significant negative impact on
the real income of the affected countries. In Turkey, real GDP per capita in 1999 was 7.8% lower than
it might have been without the earthquake. In Haiti, the figure was 7.2% lower, and in Japan, it was
3.5% lower. Reconstruction efforts in the year following the earthquake narrowed the gap to 5% in
Turkey and 3.9% in Haiti, while in Japan, the gap slightly widened to 3.8%. However, the gap further
expanded for all three countries afterward, though for different reasons. In Turkey, the widening was
likely due to the financial crisis of 2001; in Haiti, it was due to unsuccessful reconstruction efforts and
declining state capacity; and in Japan, it was attributed to prolonged economic stagnation.

Policy measures in response to earthquakes

Policy responses are outlined in Table 3, highlighting five key insights. First, immediate economic
support and emergency response are crucial to assist affected populations and businesses, preventing
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further deterioration. Second, the scope of response is limited by pre-disaster fiscal conditions and
the country’s socioeconomic status, necessitating context-specific expectations. Third, while inter-
national aid can relieve immediate post-disaster pressures, effective reconstruction should be led by
local governments, supported but not dominated by foreign entities. Fourth, it is important to prevent
temporary emergency measures from becoming entrenched and persisting beyond their intended short-
term duration. Finally, disaster relief and reconstruction efforts demand coordinated action among all
stakeholders, including those unfamiliar with working together, with a central agency ensuring clear
communication and efficient management of resources.

Economic measures

The fiscal response is crucial in the aftermath of an earthquake, and it encompasses two main aspects:
spending and financing the expenditures. It is vital for the government to accurately identify the areas
most in need of fiscal stimulus to maximize the benefits of reconstruction, alongside establishing
sustainable funding methods for this spending. For instance, in Turkey, the 1999 earthquake led to the
introduction of an earthquake tax to fund reconstruction efforts. In Japan, the fiscal stimulus in 2011
was financed through a combination of bond issuance, direct loans, reallocating funds from other
government expenses, and utilizing the budgetary surplus from the 2010 budget. Haiti’s experience
in 2010 highlighted the importance of pre-disaster economic sustainability. Constrained by significant
budgetary limitations and limited fiscal capacity, Haiti was unable to implement the necessary fiscal
stimulus, heavily depending on international aid instead.

Moreover, fiscal stimulus can be supported by an active monetary policy. After the 2011 earthquake,
the Bank of Japan embarked on aggressive monetary easing and liquidity provision, which helped
stabilize the financial system.

A country’s finances might also suffer from exchange rate volatility due to internal and external
pressures. In Japan in 2011, the anticipation that Japanese insurance companies would need to convert
U.S. dollars to yen led to the yen’s sharp appreciation against the dollar, necessitating an intervention
by the Bank of Japan to stabilize the exchange rate (Bank for International Settlements, 2011).

Finally, direct economic support to earthquake victims is imperative. Both individuals and busi-
nesses affected by the disaster often find themselves in vulnerable positions, and government support
is crucial for sustaining their livelihoods. Common measures, such as tax deferrals and exemptions,
have been implemented in Turkey in 1999 and Japan in 2011. In Haiti, where direct support was
essential, the UN launched cash-for-work programs to provide short-term employment opportunities
in debris removal, road repair, and the construction of temporary shelters, all of which helped to
mitigate the disaster’s effects.

Emergency relief

The first action required from the government is a rapid emergency response, as the scale of destruc-
tion from earthquakes often surpasses the capabilities of standard emergency services. A successful
strategy, as seen in Turkey in 1999, involves leveraging military personnel for immediate tasks such as
search and rescue and medical aid, as well as for medium-term needs like establishing temporary shel-
ters and providing transportation. Japan, in 2011, similarly utilized its defense forces, including for
the Fukushima nuclear crisis management. After Haiti’s 2010 earthquake, the shortfall in local forces
necessitated the deployment of foreign military units, including the U.S. military and UN peacekeep-
ing forces. However, involving multiple forces from various countries can complicate coordination
and delay the response.

The coordination challenge underscores the importance of a centralized disaster management
agency. Japan’s response to the 2011 earthquake exemplifies effective coordination, facilitated by
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its pre-existing disaster management agency, through the establishment of a crisis center. This exist-
ing infrastructure enabled Japan to swiftly and effectively coordinate the efforts of various actors in
disaster response, which is crucial for organizing international agencies that often have overlapping
mandates and unclear communication hierarchies.

One of the primary issues created by earthquakes is the destruction of housing. The provision of
temporary shelters is the most common direct response to alleviate this problem in the short term.
However, a key issue is providing more stable housing in the medium term. Japan offered an exemplary
response to the 2011 earthquake by establishing pre-fabricated housing and moving affected families
from temporary shelters sometimes as early as 1 month after the earthquake. The pre-fabricated hous-
ing was also considered a temporary solution prior to finding a long-term home for the affected family.
Turkey responded to the 1999 earthquake by building new housing with a specific mandate to make
the newly built homes earthquake resistant. While the program was successful, it faced delays and
quality issues. Haiti’s response to housing is the main cautionary tale. There, the government did not
have enough resources and state capacity to quickly build new homes for the affected population. As
a result, some families remained in temporary shelters for several years after the earthquake.

Health services are also fundamental for an efficient disaster response. The primary issue is that
hospitals in affected areas are often destroyed or can sustain only limited response due to damage to
important infrastructure. Available hospitals, including those in neighboring areas, are often rapidly
overwhelmed with victims from the disaster. The damage to and overwhelming of healthcare facili-
ties was an issue in all three of the studied cases. Due to generally higher level of development and
protocols for disaster response, Japan has been the most successful in addressing these challenges
by setting up temporary clinics and providing emergency healthcare response in the affected areas.
Turkey’s medical system was overwhelmed by the earthquake and required substantial support from
international medical teams. In Haiti the destruction of major health facilities and the generally less-
developed state of health care resulted in the direct consequences of the earthquake transforming into
further health crises, such as an outbreak of cholera.

The final issue critical for emergency relief is preserving order and safety. Natural disasters often
lead to an increase in crimes such as violence, sexual crime, and looting. Enforcing public safety in the
affected areas is key for the success of overall emergency response. One option is to extend the military
involvement to include policing. This measure was implemented in Turkey in 1999 and resulted in no
significant disruptions to public order. In Haiti, however, the situation rapidly unraveled, reflecting
limited state capacity and the destruction of existing policing structures. The earthquake resulted in a
public order crisis including widespread looting, crime, and sexual violence even within the temporary
shelters.

Reconstruction

Reconstruction is a critical medium- to long-term response to earthquakes, focusing primarily on
rebuilding infrastructure. Governments often seize the opportunity to implement stricter building
codes during reconstruction, a strategy explicitly adopted by Turkey following the 1999 earthquake.
Financing reconstruction is another vital aspect, with Japan’s use of extensive public-private part-
nerships (PPPs) for major infrastructure projects like the Sendai Airport, energy grid, and housing
construction being a notable success. However, pre-existing policy challenges can hinder reconstruc-
tion efforts, as seen in Haiti’s slow rebuilding process after the 2010 earthquake, partly due to unclear
land ownership issues.

International aid can significantly contribute to reconstruction funds and efforts. However, Haiti’s
experience demonstrates that such aid can also create long-term complications. In Haiti, aid was
funneled directly through international organizations rather than the government, rendering the
reconstruction efforts less efficient (Schuller, 2012). This approach led to several problems: the lack
of coordination among agencies resulted in the absence of a comprehensive reconstruction plan;
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international organizations often prioritized short-term relief, which aligned with their mandates, over
long-term reconstruction; and the heavy reliance on foreign aid sidelined the government, contributing
to a further decline in state capacity.

Finally, reconstruction often necessitates structural reforms. The case studies of these three coun-
tries highlight implemented reforms in disaster management and response. These reforms included the
establishment of a new disaster management agency in Turkey, the creation of a reconstruction com-
mission in Haiti, and the revision of disaster response plans in Japan. Furthermore, each country has
sought to enact reforms in building codes and urban planning. While Turkey and Japan saw success
in these reforms, implementation in Haiti has fallen short. Additionally, specific areas affected by the
earthquake prompted targeted structural reforms: Japan significantly revised its nuclear energy regula-

which was severely impacted by the earthquake.

CONCLUSION

We provide an overview of the economic effects of earthquakes, building on newly analyzed evidence
from 79 major earthquakes. The analysis points to a small impact on GDP and a large variance in
outcomes across economies, as initial conditions and policy response largely determine the extent to
which the boost from reconstruction activities can offset the effect of the disruption to production. The
impact on fiscal accounts can be large, though experiences also vary widely across economies. Exter-
nal trade balances, on the other hand, tend to weaken significantly, with substantially lower exports
and an ambiguous impact on imports. This highlights the importance of international assistance that
can help offset the adverse impact of the earthquake on external accounts (as well as the fiscal position
in cases where fiscal space is more limited).

In conclusion, the evidence emphasizes the critical need for immediate financial support and emer-
gency responses to assist affected communities and businesses, thus preventing further setbacks. It
shows that the scale of response is shaped by the financial health of a country before the disaster struck.
Additionally, the role of international aid is undeniably crucial mitigating the immediate impacts of a
disaster, yet it’s essential that reconstruction efforts are primarily led by local governments to ensure
aid supports rather than overshadows their efforts. Importantly, measures taken in response to a disas-
ter must be carefully managed to avoid becoming long-term solutions beyond their initial emergency
purpose. Finally, successful disaster relief and rebuilding demand cohesive and well-coordinated col-
laboration across various stakeholders, even those not typically accustomed to working together,
under the guidance of a central authority to ensure clear communication and effective resource
management.
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