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Do extreme climatic events matter?

❑ Extreme climatic events in Australia are costly. 

❑ Recent surge in extreme climatic events has worsened people’s lifestyle through added 

expenses (Johar et al., 2022; Masozera et al., 2007).

❑ Considerable interest in understanding the economic, social and health impacts of 

natural disasters on households and communities. 

❑ It is critical to understand the groups that are most affected and that are more resilient 

during a natural disaster. 

❑ Such assessments will be critical important for identifying potential policy 

interventions for future disasters.



Do extreme climatic events matter? Cont.

❑Effects and magnitudes of extreme climatic events can vary across entities, 

leading to variations in the exposure and economic vulnerabilities 

(Masozera et al., 2007). 

❑Economic costs owing to extreme climatic events is likely to go up. 

❑Extreme climatic events are inevitable; however, better economic policies 

can be effective in mitigating economic costs, especially at the micro-level. 



Motivation

❑ Extreme climatic events is a direct threat toward the economic resilience, especially at micro 

level.

❑ Over the last two decades economists have contributed strongly to understanding the impacts 

of natural disasters on households. 

❑ Efforts have been made to explore the effects of natural disasters on insurance payments, 

migration, and other economic costs (Johar et al., 2022; Xie et al., 2024).

❑ However, existing studies lack in terms of assessing the effects of extreme weather events on 

economic vulnerabilities. 

❑ Understanding how extreme climatic events affect economic vulnerabilities can be instrumental 

in designing economic policies to wind down the growing costs owing to extreme weather 

events. 



Research questions & contribution
▪How do extreme climatic events (i.e., floods, cyclone, bushfire) affect economic 

vulnerabilities in Australia?

❑Do Australian households respond differently amid extreme weather events considering 
different levels of economic vulnerabilities (i.e., rent poverty, food poverty, energy 
poverty). 

❑Are high-income group families more resistant against extreme weather events compared 
to low-income groups? 

▪The main contribution of this study is that it justifies that extreme climatic events are costly, 
especially for households at risk of poverty. 



Data

❑The Household, Income and Labor Dynamics in Australia (HILDA) Survey data.

❑Climate data from Bureau of Meteorology (BOM)

• HILDA is household-based longitudinal study that collects valuable information about 
economic and personal well-being, labor market dynamics and family life.

• The HILDA survey follows the lives of more than 17,000 Australians each year.

• The HILDA database provides 22 years of longitudinal data on key parameters strongly 
associated with Australian households. 

• For this study data from 2009 to 2022 have been used. 



Key variables of this study
▪ ‘Economic vulnerability’ is my dependent variable. 

▪ Capacity to obtain emergency fund: Whether a household is able to obtain funds during an 
emergency.

❑Food poverty: Whether the household skips meal on a regular basis. 

❑Rent poverty: Whether the household has missed recent rent payments or mortgages. 

❑Energy poverty: This is a subjective measure obtained from HILDA. 

❑Explanatory variable: ‘Disaster’ is the main explanatory variable of this study, which is a binary 
variable and obtained from the HILDA dataset that asks, “A weather-related disaster (e.g., flood, 
bushfire, cyclone) damaged or destroyed your home”? 

❑Control variables: Household characteristics, such as, number of bedroom, age, household type, 
loan burden,  rural remoteness, gender, number of dependents, household income, marital 
status, long-term health conditions,  education,  and employment status have been used. I have 
also used weather controls. 



Descriptive statistics
 Variable  Obs  Mean  Std. Dev.  Min  Max 

 Emergency Fund 192362 .416 .493 0 1 
 Financial Help 178818 .12 .325 0 1 
 Food Pov 178566 .039 .195 0 1 
 Rent Poor 178168 .06 .237 0 1 
 Energy Pov 178475 .032 .176 0 1 
 Disaster 194103 .014 .119 0 1 
 Loan Burden 153064 .734 .442 0 1 
 Rural Remote Area 290609 .346 .476 0 1 
 Parenting Benefit 290663 .021 .144 0 1 
 Tax Benefit 290663 .307 .461 0 1 
 Wind S 290663 4.052 .604 2.41 5.72 
 Relative Hum 290663 71.225 4.572 57.25 79.69 
 Wind D 290663 190.748 65.026 24.25 351.19 

 

 



Estimation equation

𝐸𝑉𝑖𝑡 = ∅0 + 𝛾𝑙𝐷𝑖𝑠𝑎𝑠𝑡𝑒𝑟𝑖𝑡 + 𝜙𝑝𝑊𝑝𝑡 + 𝜑𝑖 + 𝜃𝑠 + 𝜙𝑡 + 𝜌𝑖𝑡

❑ 𝐸𝑉𝑖𝑡 is the economic vulnerabilities for household 𝑖 in time 𝑡. 

❑𝐷𝑖𝑠𝑎𝑠𝑡𝑒𝑟𝑖𝑡 is the measure of the extreme weather events incorporating floods, 
bushfire and cyclone. 

❑𝑊𝑝𝑡 is the weather control measures. 

❑A vector of household characteristics (𝜑𝑖), state fixed effects (𝜃𝑠) and time fixed 
effects (𝜙𝑡) are also included to absorb the effects of unobservable household, time-
invariant state or time characteristics, and 𝜌𝑖𝑡 denotes the error term. 



Baseline model results



Key results

❑ Extreme climatic events are a key determinant of economic vulnerabilities.

❑ I find that disasters surge financial hardships among Australian households.

❑ Households are more likely to face financial hardship and rent poverty during 

disasters. 

❑ Also, households are likely to face food and energy poverty. 



Results for lowest income group



Results for highest income group



Heterogeneity (Moderating effects with parenting benefits)

Table: Moderating effects of parenting benefits 
 (1) (2) (3) (4) 

VARIABLES Financial_Help Food_Pov Rent_Poor Heating_Related_FuelPOV 

1.Disaster 0.26242*** 0.27662** 0.22069*** 0.47716*** 

 (0.06957) (0.12140) (0.08089) (0.10545) 

1.Parenting_Benefit 0.42950*** 0.12430 0.52478*** 0.39716*** 

 (0.06841) (0.13734) (0.08556) (0.10763) 

Disaster*.Parenting_Benefit -0.83216** -1.89697*** -0.41469 -2.43465*** 

 (0.36661) (0.58206) (0.47389) (0.67628) 

Constant 0.45125 -0.51676 -0.88618 1.52624 

 (0.82121) (1.50859) (0.95909) (1.44428) 

Household Controls yes yes yes yes 

Weather Controls yes yes yes yes 

State Effects yes yes yes yes 

Year Effects  yes yes yes yes 

 

Observations 

92,372 92,291 92,181 92,282 

Number of waveid 15,961 15,960 15,953 15,961 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 



Marginal effects (emergency fund) 



Marginal effects (food poverty)



Marginal effects (rent poverty)



Marginal effects (energy poverty)

                                                                                            

                      1 1      .0006656   .0009265     0.72   0.473    -.0011504    .0024816

                      1 0       .022589   .0034149     6.61   0.000      .015896    .0292821

                      0 1      .0201657   .0031727     6.36   0.000     .0139475     .026384

                      0 0      .0111457   .0006094    18.29   0.000     .0099512    .0123402

Disaster#Parenting_Benefit  

                            

                        1      .0194057   .0030749     6.31   0.000     .0133791    .0254324

                        0      .0112593   .0006123    18.39   0.000     .0100593    .0124594

         Parenting_Benefit  

                            

                        1       .021916   .0033081     6.63   0.000     .0154323    .0283997

                        0      .0112184   .0006109    18.36   0.000     .0100211    .0124158

                  Disaster  

                                                                                            

                                 Margin   std. err.      z    P>|z|     [95% conf. interval]

                                        Delta-method

                                                                                            



Heterogeneity (Moderating effects with family payment benefits)



Marginal effects (emergency fund)



Marginal effects (food poverty)



Marginal effects (rent poverty)



Marginal effects (energy poverty)



Robustness (Logit model) 



Concluding remarks 
• Extreme weather events are detrimental for economic resilience 

among Australian households.

• Extreme weather events surge economic vulnerabilities by 
increasing financial insecurity, food and rent poverty and energy 
poverty. 

• Households at the higher income groups are less prone to 
economic vulnerabilities due to climatic variations. 

• Government income support (i.e., parenting benefits) is helpful to 
reduce the negative effects of extreme weather events. 



Extreme Climatic Events and Economic Vulnerabilities: Empirical Evidence from 

Australian Households

Mohammad Razib Hossain

PhD Candidate 

School of Economics and Public Policy 
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