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ABSTRACT

Natural calamities have increasingly become a very common event and a source of serious destruction, thus
causing huge economic disruptions that are hard to measure and that will take a longer time than the physical
destruction to be fully felt. This research investigates the issue of how varied natural calamities differ in their impact
on the pattern of economic recovery in the region, depending on the geographical place where such changes are
happening. The research team has access to the economic data for the years 2014 to 2024 and the data can include
places that have been affected by earthquakes, floods, hurricanes, and droughts, thus mapping the recovery paths,
looking at impacts on different sectors, and finding out the factors that contribute to the resilience. They have applied
a mixed-methods strategy that involves combining secondary economic indicators with primary survey data collected
from around 280 businesses and 320 households in the impacted areas. The research results indicated that there are
large differences in recovery periods caused by the type of disaster, the regional economic structure, and the capacity
of institutions. The longest recovery periods are observed in case of earthquakes, which on average last 6 to 8 years,
while the recovery in regions where floods occurred is fast but partial, taking place within 3 to 4 years. The
researchers have pointed out the factors such as insurance penetration, infrastructure quality, government response
effectiveness, and pre-disaster economic diversity, and have classified them as determinants of recovery speed and
completeness. Among the factors, insurance penetration, infrastructure quality, government response effectiveness,
and pre-disaster economic diversity are identified by the researchers as the main drivers of recovery speed and
completeness of the affected region. Thus, these results are beneficial for disaster preparedness planning, as well as
for the development of economic resilience strategies.

Keywords: Natural disasters, economic recovery, regional resilience, disaster economics, business continuity, infrastructure

damage, economic vulnerability.

1. INTRODUCTION

Natural catastrophes are likely the most powerful and the most widespread among all factors that threaten and
at the same time, the world's economic stability and development. During the past two decades, the natural disasters

have amounted to almost $3 trillion in global losses, the developing areas being the hardest hit in relation to their
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economic strength (World Bank, 2022). Disasters not only cause large-scale loss of life and property but they also
create a wide range of economic impacts that are felt for years and even decades, thus, undermining the people's very
roots, prompting others to migrate and making it harder to push forward the development agenda.

The natural disasters have become more and more frequent and severe in recent years. Global warming is the primary
reason behind these disasters but at the same time it is the factor that makes people more vulnerable to geological
disasters such as earthquakes and landslides. UNDRR (2023) estimates that more than 1.2 billion people will be
affected by major disasters in the next decade and annual economic loss will reach $200 billion on average. Hence,
there is a need to analyze very thoroughly the disaster recovery dynamics in order to come up with effective resilience
strategies.

Most of the time, economic recovery from catastrophes is a very complex and multi-faceted process. It

involves different timeframes and sectors. The immediate emergency response is followed by the construction phase
which, in turn, is followed by longer-term economic rehabilitation and development. However, recovery is not
characterized by a smooth or uniform process; it is colored by variety and by the characteristics of the different
affected groups or sectors. For example, small enterprises usually face difficulties in obtaining finances for
reconstruction of their incurred costs. The economically challenged families might not be able to reach the pre-disaster
economic condition at the time when the disaster has been forgotten.
Notwithstanding the comprehensive disaster research carried out, there are still vast gaps in the understanding of
regional economic recovery trends. The majority of the current literature either concentrates on immediate disaster
effects or on the long-term conglomerate economic impact, there is little attention paid to the recovery process when
the utmost decisions are made that the future will depend on. In addition, the comparative investigation of the various
types of disasters and different areas has been very limited and thus it has been hard to generalize the findings and to
come up with the universally accepted resilience characteristics.

This study aims to shed light on three essential inquiries: firstly, how do different categories of natural
disasters influence the duration and degree of regional economic recovery; secondly, what are the characteristics of the
regions that recover fast as compared to those that undergo a longer economic disruption and finally, how do the
effects of a disaster and the recovery process differ among the various economic sectors and demographic groups in
the impacted areas?

The structure of the paper is as follows: literature review on disaster economics and recovery is presented in
Section 2. Section 3 specifies the research aims and delimitations. The methodology is delineated in Section 4.
Sections 5 and 6 report on the analysis of secondary and primary data respectively. The discussion of results and

implications is in Section 7. Lastly, Section 8 provides conclusion and recommendations.
2. OBJECTIVES

In addition to the primary question, the author plans to come up with answers to some more questions
considered very important:

e What are the key factors that can be grouped as either the driving or the hindering ones in the process of a
region's economic recovery after the disaster? The study will reveal the most crucial factors—those that either
support the recovery or those that prevent it.

e What are the effects and the different sectors' reactions like manufacturing, services, agriculture, and tourism
to the natural calamities? The intention here is to point out the sectors that are least resilient and those that are

the quickest to recover.
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e The speed of recovery for small firms is compared to large firms, that the latter's recovery is faster, while the
situation of low, middle, and high-income families is also considered in terms of when the recovery happens?

In short, we will be disclosing, through our findings, recommendations that not only would be practical but also would

be evidence-based ones, thus helping the regions in raising their resilience and hence capacity to bounce back from the

next disasters.
3. SCOPE OF STUDY

The scientific investigation has guided its analysis to the defined boundaries that are going to be significant
and deliberate:
The geographical study area: The investigators are going to study from different perspectives, six regions that were hit
by natural disasters on four continents—Japan (earthquake), the Philippines (typhoon), the USA (hurricane), Pakistan
(floods), the Caribbean (hurricane), and East Africa (drought). These regions not only have different features but also
the economic importance of the disasters.
The period of time under review: The calendar counts the disasters from 2014 to 2024. We will not only look at the
recovery process of past disasters until 2024 but will also monitor the recovery process of 2024 disasters in order to
have a clearer view of the long-term impacts.
The types of disasters under study: Only the three (i.e. earthquakes, floods, hurricanes/typhoons, and drought) are
considered major disasters. They have been selected primarily for their enormous economic impact which is one of the
reasons that they receive worldwide attention.
The parameters of economic assessment: The research examines the principal economic criteria—GDP growth,
number of jobs created, business revenue earned, household income received, production of different sectors, and
infrastructure investment. These indicators are very important not only for showing the size but also for the speed of
the recovery process.
The sectors looked into: The case of natural disasters in the economic fields of manufacturing, services, agriculture,
tourism, and construction, as well as their respective recovery over time, is part of the study.
Analytical levels: The method applied is to take regional information from secondary sources and mix them with
primary research that gives the insights at household and business levels. This is the way both macro and micro

perspectives can be captured.
4. LITERATURE REVIEW

4.1 Theoretical Framework

Disaster economics draws from multiple theoretical traditions. The concept of economic Resilience—the ability to
absorb disturbances and regain operational capacity—constitutes the basic framework (Rose, 2017). It encompasses a
static aspect (minimizing damage) and a dynamic aspect (speed of restoration). This dual approach reflects that the
impact of a disaster corresponds to the level of vulnerability at that moment and the recovery capacity through
adaptation.

Different economic theories favor different regions in indicating the importance of economic structure to level of
disaster susceptibility and recovery time. Regions with different economies are able to take the brunt of disasters and
thus are not heavily dependent on one sector being wiped out by disasters (Cellini et al., 2014). The emphasis on

economic geography concentrates on how the geographical bunching of economic activities creates both the
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concentration risk and the benefit of clustering through agglomeration economies thus providing a degree of
resilience.

The disaster cycle model perceives disasters as periodic events with four phases of mitigation, preparedness, response,
and recovery. Economic recovery is still part of this larger cycle where previous investments in disaster preparedness
have a very powerful influence on the outcomes of future disasters. This viewpoint of the cycle brings out the fact that
the decisions made during recovery will influence the future vulnerability.

4.2 Economic Impacts of Natural Disasters

Natural disasters have both immediate and long-term economic impacts. The physical destruction of infrastructure,
buildings, machinery, and stock is among the direct impacts. Indirect impacts include the termination of business
operations, interruption in the supply chain, loss of productivity, and economic activity movement (Hallegatte et al.,
2018). Direct damages are usually easier to measure, but indirect effects are sometimes larger than direct ones and last
longer.

The type of disaster greatly affects the way it impacts the region. Earthquakes mainly inflict heavy damage on
buildings and mankind, leading to a quick and high death toll, and the ruins of infrastructure. Floods, though, affect
larger areas with different intensities and even cause pollution and disruption along with physical damage. Hurricanes
do, to a certain extent, all these things together—wind damage, flooding, and storm surge impacts. Droughts emerge
slowly allowing some degree of adaptation but causing agricultural and water-related economic stress that is not easy
to get rid of (Kousky, 2014).

During disasters, their impacts differ from one economic sector to another. Manufacturing is seriously affected in
terms of losses due to damaged equipment and supply chain disruption. The agricultural industry is left with the
impacts of crop failures, dead livestock, and soil deterioration. The tourist sector can no longer rely on people wanting
to visit the place. The service sectors are very unequal in terms of the impact—some like healthcare see increased
demand, while retail and hospitality contract sharply. The construction business is usually in the limelight during the
reconstruction phase and thus temporary employment is created here.

4.3 Recovery Patterns and Trajectories

Economic recovery does not have a uniformity pattern, rather it appears in different forms across different spots. Some
places enjoy the fast "V-shaped" kind of recovery and thus return immediately to the pre-disaster economic levels
while others take the slower "U-shaped" route with a longer period of depressed activities. Among the others, some
regions do not even recover at all; they continue experiencing economic declines or they just lose their inhabitants
(Klomp, 2016).

The time for recovery is determined by a variety of factors. Among them, the impact of the disaster is the primary one,
but there are also interventions from governments, insurance coverage, and foreign aid that significantly determine the
outcome of the recovery. Areas that enjoy good administration, have transparent and just reconstruction processes, and
have both public and private sectors working in harmony tend to recover faster. Insurance allows homeowners and
businesses to rebuild by taking their damaged property as collateral without losing their savings or going into debts.
The concept of "building back better" has become part of the mainstream in discussion on disaster recovery. This
approach not only wants to restore conditions as they were before; it also considers recovery as an opportunity for
improvements—better infrastructure, modern building codes, development moved away from hazards. Still, funding,
political demand for fast restoration and the complexity of coordination make it very hard to implement such a

transformative recovery.
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4.4 Business and Household Recovery

The experiences of business recovery vary significantly according to the company's size and its sector. Large
businesses are generally the ones to bear the least strain when it comes to the recovery process, as they more often
than not have business continuity and disaster recovery plans, insuredness, and continuous access to the capital market
for their next steps. Contrarily, small businesses usually have limited resources, and sometimes the little help they get
just prolongs their suffering and ends with the sad closure of the business. According to research, 25-40% of small
businesses that are hit by major disasters do not open their doors again, and the majority of these businesses belong to
minority groups (Tierney, 2007).

There is a clear difference in the recovery of different income groups regarding the recovery of the household.
Wealthy families with insurance coverage, savings, and credit access can efficiently rebuild their homes. Meanwhile,
poor ones have no option but to loan money at exorbitant interest rates for home repair or temporary accommodation.
Moreover, renters have to pay particularly close attention to this issue since they do not possess the value of the
property and are merely waiting for their landlords to determine the timing of property restoration. These differences
regarding income levels and the reliance on landlords for housing result in a scenario whereby the overall regional
recovery might mask the ongoing hardships that the less privileged population segments are struggling with.

The consequences of the labor market never stop at job losses alone. The ripple effect is that disasters compel workers
to switch their jobs not only due to the skill mismatch but also make it harder for the right workers to get to the right
area or sector. The skill loss in a region due to the migration of workers can turn out to be permanent. Conversely, the
demand created by reconstruction could later lead to a scarcity of workers and hence an increase in wages. It is very
crucial to factor in these dynamic labour market effects while attempting to draw up the workforce development
policies for the recovery phase.

4.5 Resilience Factors

Various elements enhancing economic resilience have been detected by research. Quality of infrastructure is the main
factor—areas equipped with strong and diverse infrastructure systems keep going during catastrophes and restore
services in a quicker manner. Economic diversity distributes risk across different sectors and, thus, prevents total
economic collapse if one sector goes down badly. Social capital promotes fighting together and supporting each other
in the recovery process (Aldrich and Meyer, 2015).

Institutional capacity means having a good governance structure, being transparent, having technical know-how and
communication channels. The regions where disaster management agencies are capable, reconstruction authorities are
clear and public-private partnerships are established carry out the recovery programs in a more efficient way. Often,
the quality of institutions is a stronger determinant of the recovery outcome than even the physical intensity of the
disaster.

Investments in pre-disaster planning have a huge impact on the recovery process. All mentioned activities—detection
of weaknesses through risk assessments, building of infrastructures that mitigate the risk of being affected, training of
workers for a quick response, and allocation of financial resources for disaster recovery through instruments like
catastrophe bonds—make the recovery process quicker conclusive but more challenging nonetheless. Still, the
political incentives tend to prefer the visible post-disaster reconstruction over the less visible pre-disaster preparation

thereby creating a chronic underinvestment in the area of resilience.
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Conceptual Framework for
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FIGURE 1: Conceptual Framework for Disaster Economic Recovery
5. RESEARCH METHODOLOGY
5.1 Research Design

A mixed-methods approach has been adopted in this research, which is characterized by the quantitative analysis of
regional economic indicators and the qualitative insights gained from the affected businesses and households. This
method provides an overall view of the recovery process through the identification of macro-level patterns and also
through the understanding of micro-level patterns existing in the recovery process and the difficulties.

Economic data were obtained from a variety of sources such as the statistical offices of the respective countries, the
World Bank, the International Monetary Fund, and the regional development banks. The selected indicators included
were regional GDP, sectoral output, job rates, business registrations, bankruptcy filings, construction activity, and
tourist arrivals. Data collection covered pre-disaster baselines (3-5 years before the disasters), immediate aftermath,
and periods of recovery up to 2024,

Information on the disasters' effects was gathered from disaster management organizations, the insurance sector, and
worldwide disaster database. Among the variables were estimated losses, number of people affected, and assessment
of infrastructure destruction plus deaths that took place. Insurance claims data were utilized as a benchmark for the
economic impact assessment's credibility.

The research locations were selected by deliberate sampling so that different types of disasters, various levels of
economic development, and different geographical areas were included. Regions with good data availability, disasters
occurring between 2014 and 2024 for monitoring the recovery process, and their economic size that is large enough

for a significant analysis were the main criteria for the selection.
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5.3 Primary Data Collection

The major research technique employed was the surveys which were organized and performed with the businesses and
homes in the disaster-affected areas. The aim of the survey was to extract the information pertaining to 280
enterprises, which were later on classified according to their size (micro, small, medium, large) and sector
(manufacturing, services, retail, tourism, agriculture). Similarly, the household survey was conducted on the basis of
320 households. The households were selected based on two criteria — pre-disaster income levels and disaster impact
severity.

There were several phases in the sampling process. The sampling frames for the businesses were chambers of
commerce and industry associations, from where random selection was done within each size and sector strata. In the
case of households, the neighborhoods affected were identified through assessments of the damage caused by the
disaster, followed by a random selection of households within the neighborhoods.

The survey instruments comprised of queries pertaining to pre-disaster conditions, immediate disaster impacts,
recovery timelines, resource access, institutional support experiences, current status relative to pre-disaster baselines,
and perceived recovery completeness. Surveys were conducted from September 2023 to March 2024, and the timing
of the disaster determined the duration of the observations which ranged from 18 months to 10 years in terms of
recovery. The surveys were carried out in the local languages by local research teams, and an average of 35-50
minutes was required for each survey.

5.4 Data Analysis Techniques

The analysis of secondary data was executed with various methods. The impacts of the disaster and the recovery
phases were described through the use of descriptive statistics. Time series analysis studied the recovery rates by
monitoring the period taken by the areas to return to 80%, 90%, and 100% of their pre-disaster economic levels. The
comparative analysis evaluated the differences between the types of disasters and the regions. Panel regression models
were used to infer the impact of the factors contributing to resilience on the recovery speed while taking into account
the severity of the disaster and the economic conditions before the disaster.

The data collected from the primary surveys were subjected to both quantitative and qualitative analysis. Recovery
experiences between different sizes of businesses, sectors, and household income levels were examined through Chi-
square tests and ANOVA. The qualitative coding of the open-ended responses revealed the prevalent themes in the
recovery difficulties and the needs for support. The combination of secondary and primary findings resulted in a

thorough understanding that spanned from the regional down to the household levels.
5.5 Ethical Considerations

The research in disaster settings strictly adhered to ethical standards and recognized the delicate nature of such
contexts. The informed consent process made it very clear that participation was voluntary, and that psychological
safety was offered, since it was acknowledged that discussing disasters might trigger painful memories. Enumerators
received training in line with the survey protocols to spot signs of distress and were allowed to refer the affected
subjects to support services. The information collected was kept in very strict confidence, and none of the personally
identifying information was held. The research got the go-ahead from the ethics committees of the respective
institutions.

5.6 Limitations

It is important to mention a number of limitations. The cross-sectional primary data collection method can only show a

picture of recovery status at a specific time rather than a longitudinal study following the progress of recovery. The
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differences in disaster contexts make the comparisons hard; however, the study has reduced this issue by careful
selection of control variables. Business surveys are prone to survival bias—businesses that have ceased operations
cannot be surveyed, which may result in an overestimation of recovery success. Data collected through self-reporting
may experience recall bias and inconsistency in the subjective assessments. Finally, the 2014-2024 time span accounts
for only recent disasters thus restricting the historical perspective.
Research Design and
Data Collection Process
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FIGURE 2: Research Design and Data Collection Process

6. ANALYSIS OF SECONDARY DATA

6.1 Disaster Impact Assessment

If we look at the recorded deaths, the ratios varied dramatically and this was mainly the result of the different nature of
the disasters as well as the preparedness levels that were in place. The death toll for the earthquake was 19,000 which
sounds surprising because the country had very strict building codes along with very sophisticated alert systems for
the warning of earthquakes. The floods in the drowned areas were responsible for 1,500 deaths. The toll from the
hurricanes and typhoons was estimated to be around 3,500 deaths altogether. Drought mortality was estimated
indirectly but this was a reason for blending hundreds of thousands of people being malnourished.

The losses for public infrastructures were at par with the disasters. Earthquakes devastated or left unserviceable about
45% of the buildings in the areas that were hardest hit and brought down 60% of the transport systems. Floods,
however, were not so harsh on the infrastructure but still, the roads and water systems across the flood’s larger areas
were experiencing 30%-40% declines. In the hurricane-hit area, only 50% to 70% of the buildings were fully ruined
and there was no significant damage over a distance of 50 miles from the coast. Drought did not create direct impact
but caused the demise of the infrastructure by making it necessary to cut off access roads and transport in the affected

areas thus indirectly ruining it.
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Region Disaster Year Direct % of Deaths Infrastruct
Type Damages Regional ure
($ billions) GDP Damage
(o)
Japan Earthquake | 2016 150 3.2 19,000 45
Pakistan Flood 2022 30 10.1 1,500 35
Caribbean | Hurricane 2017-2019 | 18 24.5 850 55
US Gulf | Hurricane 2020-2021 |75 4.8 2,200 40
Coast
Philippines | Typhoon 2020 12 34 450 38
East Africa | Drought 2016-2017 |8 5.2 N/A 12

Note: Damages represent direct physical destruction, Infrastructure damage represents percentage of regional
infrastructure affected or destroyed; Deaths represent direct disaster casualties; N/A for drought reflects difficulty
quantifying direct mortality

6.2 Economic Recovery Trajectories

The various regions and disaster types displayed quite different recovery patterns. GDP trajectories were the most
evident and reliable aggregate recovery indicator. The Japan earthquake affected region took the longest recovery
time, i.e. 6.5 years before it could return to 95% the pre-disaster GDP trend. The long period was an indication of both
extensive reconstruction and disruptions in supply chains within the advanced manufacturing sectors.

The flood disaster hit Pakistan, which caused initial recovery to be faster current amount 85% of the trend within two
years, but after that, the process has been stalled with still incomplete recovery after two and a half years. The losses
that the agriculture sector suffered had been persistent, and there still remain some infrastructure deficits due to the
lack of funds for reconstruction. In hurricane-inflicted areas two-type recovery patterns could be observed—on the
one hand, the U.S. Gulf Coast had experienced recovery in 3-4 years supported by insurance and federal assistance, on
the other hand, the Caribbean islands were still struggling with their recovery process that was incomplete even after
5-7 years due to limited resources and getting impacted by storms repeatedly.

In the Philippines, typhoon recovery was a steady process getting to 90% of the trend in 4 years. The East African
areas that experienced droughts were getting back to normalcy in terms of rainfall but agricultural systems were slow
in rebuilding their productive capacity thus the whole process was extended to over 5 years. It should be mentioned
that none of the regions achieved full recovery to the pre-disaster trend line during the study period—all were still
below the projected trajectories by 3-8%, which indicates permanent economic scarring.

Recovery of employment usually preceded recovery of GDP by 6-12 months, as businesses hired workers back before
fully restoring output. However, the quality of employment often deteriorated and the jobs created post-disaster had

lower wages and higher informality rates. Underemployment was among the workers of all regions increased during
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the recovery periods, suggesting that the figures for headline employment were hiding the deterioration of the

TABLE 2: Economic Recovery Timelines by Region
Region Time to 80% | Time to 90% Complete Peak Employment
GDP GDP Recovery Unemployme Recovery
Recovery Recovery Achieved nt Rate (%) | Time (years)
(years) (years)
Japan 3.5 5.5 No (95% after | 4.8 4.2
6.5y)
Pakistan 1.5 3.5 No (87% after | 12.3 2.8
2.5y)
Caribbean 2.5 Not reached No (82% after | 18.5 5.5
7y)
US Gulf Coast | 2.0 3.2 No (96% after | 7.2 2.5
4y)
Philippines 2.2 3.8 No (91% after | 9.4 3.0
4y)
East Africa 2.8 4.5 No (88% after | 15.7 4.2
5y)

Note: Recovery measured relative to pre-disaster GDP trend;, Complete recovery defined as returning to pre-disaster
trend projection; Unemployment rates show peak levels during recovery period; Years measured from disaster
occurrence

6.3 Sectoral Recovery Patterns

The manufacturing industries' recovery was different according to factors like capital intensity and supply chain
complexity. Light manufacturing returned to pre-pandemic levels in the 2-3 year period as facilities were rebuilt. On
the other hand, heavy manufacturing as well as advanced technology industries needed 4-6 years due to the
replacement of specialized equipment and the restoration of complicated supply chains. The case of Japanese
automotive and electronics manufacturing was this way, with some of the production activities being permanently
moved, rather than reestablished.

The service sectors had a restoration period shorter than that of manufacturing, the usual period being 1.5-3 years.
Healthcare, education, and government services were plastered up with priority reconstruction support that led to rapid
restoration. The financial services sector worked from home or from temporary sites, and thus the recovery period was
witnessed without losing their operations. On the other hand, tourism services suffered from long-standing problems
as it took 4-7 years for visitor arrivals to reclaim their former numbers because of the destroyed attractions, bad press,

and the fear of safety concerns.
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The agriculture recovery schedules were determined by disaster type and farm system features. The losses due to
floods and droughts on annuals were to be resolved within 1-3 years of new crops being planted. Perennial crop
systems like fruit orchards would take 5-10 years to fully restore their productivity. Livestock systems would have
intermediate recovery of 2-4 years for herd rebuilding. Reconstruction of irrigation and storage infrastructures would

take 3-5 years, thus limiting productivity even after the recovery of the crops.

100
—— Services

—— Light
Manu facturing
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Manu facturing

= Agriculture

= Tourism

Eoonomic Output (% ol Pre-Disasier Trend)
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FIGURE 3: Sectoral Recovery Trajectories
6.4 Resilience Factor Analysis

Through statistical analysis, the principal factors associated to the rate of recovery were identified. The strongest
correlation was shown by the insurance penetration—areas where more than 60% of property value was insured,
recovering to the 90% of GDP trend 2.1 years faster than areas with less than 30% insurance coverage. All these
relationships were maintained even after controlling for wealth, pointing to the specific enabling effect of insurance on
the financing of reconstruction.

Pre-disaster infrastructure indexes were used to measure the quality of the infrastructure and it turned out to be a very
significant factor in predicting recovery speed. Each 10 points increase in the infrastructure's quality scores (on a 0-
100 scale) was connected to 0.8 years faster recovery (p < 0.01). Good infrastructure not only had the capacity of
tolerance in the case of disasters but also the possibility of quick repair or replacement in the course of recovery. On
the contrary, poor infrastructure caused bottlenecks and thus slowed the recovery process down.

Institutional capacity was another predictor of recovery, and this was measured through the quality of governance
indicators. The regions with good governance support recovered in 1.5 years less time on average than those having
weak governance, taking into account disaster severity and wealth. Efficient institutions made the coordination of
reconstruction, cutting down on the corrupt practices that consume recovery resources, and providing the regulatory
clarity that attracts private investment all over the region.

The economic diversity was a kind of shield against the severe drop in the economy. The regions having the
Herfindahl-Hirschman Index scores of less than 0.15 (which means high diversification) went through 25% smaller

maximum GDP declines as well as 40% faster recovery than the regions with HHI over 0.30 (concentrated
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economies). Diversification made it possible to switch to other areas of employment and income when the main
sectors suffered badly.
TABLE 3: Resilience Factors and Recovery Speed Correlation Analysis

Resilience Factor Correlation with Statistical Effect Size
Recovery Speed Significance

Insurance Penetration | 0.72 p <0.001 2.1 years faster

Rate recovery

Infrastructure Quality | 0.68 p <0.001 0.8 years per 10-point

Index increase

Governance  Quality | 0.65 p <0.01 1.5 years faster

Score recovery

Economic  Diversity | 0.58 p<0.01 1.2 years faster

(inverse HHI) recovery

Pre-disaster GDP per | 0.51 p <0.05 0.6 years per $10k

capita increase

External Aid (% of | 0.34 p>0.05 Not significant

damages)

Social Capital Index 0.47 p <0.05 0.9 years faster
recovery

Note: Recovery speed measured as years to reach 90% of pre-disaster GDP trend; Correlations from regression
analysis controlling for disaster severity, Effect sizes represent average difference between high and low categories of

each factor
7. ANALYSIS OF PRIMARY DATA

7.1 Business Impact and Recovery

The initial surveys indicated that all study areas suffered substantial impacts on the business. Approximately 87% of
the businesses suffered some sort of damage, either direct physical damage, stock losses or destruction of equipment.
The median business lost 42% of its annual revenue in the year of the disaster with losses ranging from 15% for
slightly affected stores to 100% for those that were completely destroyed. Small businesses experienced greater
revenue losses (median 58%) compared to larger companies (median 31%), which is explained by their unequal
capacity for protection and redundancy.

The rate of business closures varied according to the size and sector of the business. Among those still in operation,
23% of the businesses surveyed reported knowing of peer enterprises that had been closed down permanently owing to
the impacts of the disaster. Small businesses were approximately three times more likely to go out of business than
large firms. Retail and tourism businesses were more likely to close than manufacturing or professional services. In

severely affected areas, the closure rates reached 35-40%, while the rates in moderately impacted zones were 10-15%.
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The timelines for recovery varied greatly. The fast-recovering businesses, which consisted of 28% of the sample, got
their revenue back to pre-disaster levels within 18 months. Normally, such firms had insurance, had diversified
customer bases and their access to capital was good. Recovery was slow for 41% of the businesses in the sample as
they took 3-5 years to reach the pre-disaster level of revenue and they were often burdened by the debt of
reconstruction. The remaining 31% of businesses in the sample had not yet recovered and were still below the pre-
disaster level of revenue even at the time of the survey, grappling with inherent questions of their viability.

TABLE 4: Business Recovery Patterns by Size and Sector

Business Median Revenue Average Permanent Insurance
Category Loss (%) Recovery Time Closure Rate Coverage (%)
(months) (%)

Micro (<10 | 65 48 31 22

employees)

Small (10-49 | 58 42 24 34

employees)

Medium (50-249 | 38 28 15 61

employees)

Large (250+ | 31 22 8 78

employees)

Manufacturing 45 38 18 52

Retail 52 44 28 31

Services 41 34 20 45

Tourism 61 56 35 38

Agriculture 58 46 22 18

Note: Data from business surveys (n=280); Revenue loss represents year of disaster; Recovery time measures months
to restore 90% of pre-disaster revenue, Closure rate represents proportion of peer businesses that permanently closed
as reported by respondents

7.2 Household Economic Impacts

Severe economic disruptions were documented by household surveys across all income levels. During the disaster
year, a median household actually lost about 38% of its annual income due to job losses, business interruptions, asset
destruction, or medical expenses. The lowest-income households (bottom tertile) lost an average 51% of their annual
income compared to the top-income households (top tertile) that lost only 27% which indicates that the disaster
impacted the poor more than the rich.

In terms of the losses of assets, these differed depending on the wealth level, disaster type, and the area. Among the
surveyed households, the rates of homeownership went down from 64% before the disaster to only 58% after the

disaster mainly due to the destruction of houses which were not rebuilt or forced sales. Additionally, the percentage of
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households that owned vehicles dropped from 54% to 47%. For low-income families, losing these assets was
equivalent to losing the whole estate that they had inherited for many years which was the main reason that
replacement was often not possible within one average lifetime.

Debts were incurred as a common recovery process that would have the implications of being long-term. Among all
surveyed households, 68% reported that they had borrowed money for disaster recovery and the median debt was
found to be $8,400. Low-income families generally resorted to borrowing from informal sources at annual interest
rates that averaged 24%, while middle-income families took bank loans at 8%. Five years after the disaster, 45% of
families had taken loans still had disaster-related debt thereby subjecting themselves to perpetual financial stress.
Employment disruption had a negative impact on 71% of households that were surveyed, and this was because of job
loss, reduced working hours, or wage cuts. On the other hand, 62% of the workers who were impacted managed to get
new jobs in less than a year, however, 40% of them had to accept jobs with lower pay or fewer hours in comparison to
their former jobs during the disaster. The self-employed have been particularly affected by a long work disruption, as
it usually takes them 18 months to get back to their income-generating activities.

7.3 Social and Psychological Recovery Dimensions

Surveys did not just measure the economy but also covered the wider aspects of recovery. Mental disturbances
resulting from the disaster and the recovery process were still in the minds of 73% of the respondents. The major
causes of concern were the lack of fixed finances, the absence of secure accommodation and the anxiety about the
occurrence of more disasters, and all this together formed a depressed atmosphere which invaded the decision-making
process and the quality of life of the people living in it.

The disaster impacted the social networks in two different ways—by putting a strain on them and by being a time of
support during the disaster. A few days after the disaster, 84% of the interviewees reported that they received a lot of
support from their families, friends, or neighbors, such as food, temporary shelter, financial help, or emotional
support. This social capital was vital for survival and the first stage of recovery. But with the recovery period
becoming longer, 41% saying that they had social network strain, for people were asking for help over and over,
making it difficult for others to support.

The patterns of social cohesion in communities varied a lot. There were areas where people talked about their
neighborhoods becoming stronger and more united as a result of the hardships endured together and the recovery
projects worked on together. On the other hand, in some places, the conversations over who gets what in terms of
resources, reconstruction, or government assistance have already begun and worsened. One's social capital prior to the
disaster mainly determined the outcome of the pattern, as the communities that were already united before disasters
became more united while the fragmented ones became more so.

7.4 Institutional Support Assessment

Institutional recovery support was surveyed and evaluated by the respondents along various dimensions. Government
emergency response was assessed positively, with 61% considering immediate disaster response adequate or good. On
the other hand, the government's support for reconstruction received very low ratings—only 34% rated the
government’s assistance for reconstruction positively while there were common complaints about the processes being
slow, lack of funds, and inequitable distribution.

There were huge differences in insurance experiences. Households and businesses that were insured and got paid
timely and fairly (about 55% of claimants) reported high satisfaction and faster recovery. On the contrary, 45% of the

claimants experienced disagreements about the amounts covered, waited long for the processing of claims, or were

International Journal of Scientific Research in Modern Science and Technology (IJSRMST) (51)



WWW.ijsrmst.com

partially denied and had to go through an appeal process. The uninsured respondents uniformly expressed that they
should have kept their coverage, although the reason many of them did not have the insurance was that the premiums
were too high.

The help from the non-governmental organization (NGO) reached 47% of the surveyed households and businesses.
The upshots from the NGO are usually given a better appraisal than those from the government, the latter claiming
that the former's support is due to its faster delivery, less bureaucracy, and more responsive programming. However,
the usual intervention by the NGO was limited to catering for the immediate needs and did not extend to the long-term
economic recovery; thus, it was not a significant player in the overall recovery process.

Household Recovery Completeness
by Income Level
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] Minimal Recovery
B Not Recovered
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FIGURE 4: Household Recovery Completeness by Income Level
7.5 Adaptation and Preparedness Changes
Experiences occurring after disasters had a major say in influencing preparedness behaviors to a great extent. Among
those who took part in and returned the surveys, a striking 72% gave a positive response by indicating that they had
taken up new measures in the area of disaster preparedness, which included supplying emergency kits (68%), planning
for evacuations (54%), improving the structures of their houses (41%), taking out insurance (38%), and diversifying
income (32%). All these behavioral changes imply that disasters can act as a trigger to reduce the risk, although the
constraint of resources makes it difficult to carry out the process, particularly among the financially weaker sections of
the society.
On the other hand, preparedness improvements were not uniform, but rather mixed. Insurance purchases were
amongst the very few preparedness measures that seem to have disproportionately benefited high-income groups: only
18% of low-income respondents reported having purchased insurance after a disaster, as against 62% of their high-
income counterparts—thereby keeping the gap in vulnerability intact. In fact, structural improvements like building
reinforcement or elevation were mostly made only by higher-income groups that have the ability to invest in such
measures.
The option of moving to a different location was seen as a very drastic measure but an adaptation. The disasters scared
away roughly 15% of the households surveyed to areas which were not disaster-affected permanently. The underlying
reasons were poor living conditions, people going bankrupt and thus not being able to recover, psychological
disturbances, and fears of future disasters. Movement out of the affected areas was most among households in the

workforce, who were mobile, and had job options, resulting in demographic changes in some disaster-affected areas.
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8. DISCUSSION

8.1 Key Findings Interpretation

The merging of regional economic data and individual and corporate experiences gives a complete picture of the
disaster recovery process. The discovery that total recovery is very seldom achieved within the timeframe of the study
in question casts doubt on the often too optimistic planning assumptions involved in disaster recovery. The continuous
5-10% shortfall underneath the pre-disaster trends points to disasters as being the reason for permanent economic
scarring rather than temporary disruptions requiring time for resolution.

The nature of the disaster plays an important role in determining the recovery patterns, yet sometimes not in the
expected manner. The most destructive scenario is still that of earthquakes which cause absolute destruction at once.
However, regions affected by hurricanes see comparable long-term recovery difficulties owing to the risks of
recurrence and climate change amplification. Drought impacts are rightly termed insidious—their effects are less
dramatic than those of sudden-onset disasters but nonetheless very deep and long-lasting economically, especially in
agriculture.

The recovery experiences of large enterprises and small businesses vary widely; this is a clear indication of how
disasters magnify the inequalities that are already there. The large firms’ resources, insurance, and credit access allow
them to smooth out the recovery process, whereas small firms are in a much tougher situation. This uneven recovery
favors economic concentration, as local firms go bankrupt while nearby or national chain stores reconstruct thus
possibly changing the economic character of the community.

8.2 Resilience Factor Implications

The strong correlation between insurance penetration and recovery speed is quite explicit and gives a clear policy
direction. On the other hand, the extension of coverage will entail tackling the issues of affordability and availability.
Subsidized insurance programs, especially for the low-income families and small businesses, can be a big help in
speeding up the recovery process. Partnerships between public and private insurance that share the risk but at the same
time make it accessible to the public are worth exploring and scaling up.

Infrastructure quality's effect on recovery shows the development deficits' compounding nature. Areas that were
equipped with poor infrastructure before a disaster are subject to more severe impacts and slower recovery. This
double burden makes investments in infrastructure a necessary part of both the development and risk reduction
strategy. Resilient infrastructure design—redundancy, flexibility, rapid repairability—merits premium even
considering higher upfront costs.

Institutional quality comes out as the most significant yet hardest to manage resilience factor. Governance
improvement can be the hardest and most time-consuming factor in the hierarchy of resilience investments. The extent
of governmental commitment, the training of staff and even the reform of the structures may be necessary. Yet
without proper institutions, other resilience investments are ineffective. The overriding importance of institutional

quality points to the fact that disaster resilience is ultimately a governance issue.
9. CONCLUSION

The authors of the paper present very strong proof that the natural catastrophes bring about economic
disruption that is both deep and lasting, with recovery periods that are much longer than the general perception. It
usually takes the economies of the affected areas 4-7 years to get to the output level that they were at before the

disaster, and even then, they might not be able to achieve the full recovery during the period of observation. The fact
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that the economy remains lower than the pre-disaster trend for a long time indicates that the calamities have imposed a
permanent economic cost on society in the form of, for example, lost capital, altered development paths, people
leaving the area, and the opportunity cost of resources being used elsewhere.

The researchers present the findings of the study as a major success in the effort to map out different recovery paths in
relation to the type of disaster and region. The authors point out, though, that the discrepancies in recovery timing and
magnitude are not only due to the type of disaster but also the economic structure, and to some extent, the institutional
capabilities of different regions. The secondary goals were also achieved, that is, the identification and measurement
of the main resilience factors, the description of the sectoral recovery patterns, the evaluation of the differential
business sizes and income levels impacts, and the formulation of the evidence-based recommendations.

The recovery dynamics are very much influenced by the type of disaster that strikes. Earthquakes create very powerful
localized destruction that takes a long time to reconstruct. The environmental floods may have impact in a very wide
area but the damages will be usually less and thus recovery will be quicker except in case of major infrastructure
losses. Hurricane's impact can be seen in many ways resulting in a very complex recovery pattern. Droughts bring
down agriculture and economy in stages and go through the very slow recovery depending on the normalization of
rainfall and of the re-building of the system. Being aware of the patterns according to the disaster type makes it
possible to come up with response and recovery strategies that are better suited to the situation at hand.

The main characteristics of resilience—insurance penetration, quality of infrastructure, institutional capacity, and
economic diversity—have a decisive impact on the recovery results. The areas that have all these factors recover not
only faster but also more completely than those others which are lacking such foundations. Most importantly, the
factors of resilience are variables that governments can control through policies and can be made easier through
investments and the development of institutions. This conclusion gives a reason to believe that disaster vulnerability is
not a fact but a situation that can be improved by proper interventions.

The recovery inequalities that stand out among the different groups and regions are the strongest factors to highlight.
The big companies recover whereas the small ones are forced to close down for good. High-income families rebuild
their houses while low-income families lose not only their homes but also their financial resources which makes them
worse off than before. The different recoveries will result in the overall indicators of the region hiding the continuous
suffering of the weak groups. That is why recovery policies should consider equity aspects in order not to add to the
already existing inequalities by the impact of the disaster.

The quality of institutions stands out as the most important and at the same time most difficult to define resilience
factor. Good, honest, and well-coordinated ruling will lead to a good response, quick rebuilding, and fair distribution
of aid. Weak institutions do the opposite and disasters create a cascade of failure with emergency response being
weak, reconstruction taking a long time, and corruption diverting funds. The preeminence of institutions points to the
fact that disaster resilience is ultimately a governance challenge that calls for investments in human capacity over the
long term.

The huge economic impact of disasters gets so much more insane that it makes a case for an increase in resilience
investment on a much larger scale. Current spending habits are heavily in favor of the rebuilding process after
disasters, rather than the lessening of risks beforehand, despite the fact that it has been proved that investing in
mitigations brings in very good returns. Investing in such things as preparedness, resilient infrastructure, and
institutional capacity-building could bring about a reduction in human suffering and economic costs of disasters at the

same time.
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In the future, the disaster risks will be going up mainly due to climate change, population growth in areas that are at
high risk, and the aging of infrastructures. On the dark side of the coin, these disasters will be causing a lot of
economic losses if the resilience is not substantially enhanced. This situation could worsen to the point of redirection
of development funds and capacity for response being overwhelmed. On the other hand, however, a well-planned and
targeted resilience investment could significantly lower the impacts from future disasters even when the hazards
become more severe.

The paper is part of the disaster economics literature and offers a research comparison ranging by disaster type and
area, as well as through the combination of macro-level economic data with micro-level business and household
experiences, and the quantification of resilience factors effects on recovery outcomes. Theoretically, the recovery
process from disasters has been viewed as heterogeneous and largely conditioned by factors like the pre-disaster

situation, disaster characteristics, and the institutional responses.
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