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Examining the factors that influence rural households’ wealth facilitates

enhancing poor households’ happiness, improving their overall welfare, and

narrowing the wealth gap between different households. Thus, this study

analyzed data from the China Family Panel Survey (CFPS) using multiple

linear regression and propensity score matching methods to examine the

impact of natural disasters on rural household wealth. Our findings showed

that natural disasters have a significant negative impact on rural household

wealth, with a medium-to long-term effect. Additionally, the heterogeneity

analysis indicated that natural disasters have a greater effect on the wealth of

larger households and households with high-consumption levels. Mechanism

results suggest that natural disasters affect rural household wealth by reducing

household income and harming individual’s physical and mental health.
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1 Introduction

Natural disasters, such as hurricanes, earthquakes, droughts, mudslides, and floods,

not only worsen the living conditions of a region’s inhabitants, but also result in huge

expenses for the government, businesses, and individual residents, directly or indirectly

reducing the local population’s wealth growth rate. Economic inequality includes both

income and wealth inequality. In most countries, current wealth inequality is much higher

than income inequality, averaging more than 0.6 and the share of wealth held by

minorities continues to expand (Yang and Gan, 2020). The Credit Suisse Global

Wealth Report 2021 stated that the global wealth gap has continued its sharp rise,

with the richest 1% owning nearly half (45%) of the wealth. Data from the Wind database

showed Chinese residents’ 2021 per capita disposable income to be 35,128 RMB, slightly

above the global average. Nearly 900 million people in China (approximately 60% of the

country’s total population) belong to the lower-middle-income group. Among them, the

proportion of rural residents in the low- and middle-income groups is over 90%.

Eliminating the wealth gap and narrowing the gap between the low- and high-income

groups is a key point. Examining the determinants of rural households’ wealth levels and

exploring the focus points for wealth growth of the middle- and low-income groups

facilitate improving farmers’ welfare and narrowing the wealth gaps between income
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groups, which could enhance the happiness of low-income

families and improve the overall welfare of society.

With its vast territory and diverse terrain, China is more

seriously affected by natural disasters than other regions. The

Ministry of Emergency Management of China reported that, in

2021, natural disasters in China affected 107 million people,

damaged or directly caused the collapse of 2,143,100 houses,

affected up to 11,739 thousand hectares of crops, and caused

direct economic losses of up to 334.02 billion yuan.1 It is clear

that natural disasters in China cover a wide area, are devastating,

and inflict serious losses that significantly impact the economic

behavior of the country’s residents. In China’s rural areas, most

residents still largely depend on crops for their economic

resources. Thus, the impact of natural disasters on the wealth

of rural Chinese house-holds is particularly profound.

Given that natural hazards affect residents’ work and lives in

different ways, many studies have examined the impact of natural

disasters on individual and household economic behavior.

Existing research found that natural disasters affect

individuals’ well-being (Rehdanz et al., 2015), investor

sentiment (Hirshleifer and Shumway, 2003; Kamstra et al.,

2003; Kaplanski and Levy, 2010), migration (Saldaña-Zorrilla

and Sandberg, 2009; Warner and Afifi, 2014; Cattaneo and Peri,

2016; Pajaron and Vasquez, 2020), risk preferences (Bourdeau-

Brien and Kryzanowski, 2020), mental health (Shultz, 2014;

Graham et al., 2019; Zhang et al., 2022), and children’s

development (Rabassa et al., 2012; Deuchert and Felfe, 2015).

Furthermore, studies have examined the impact of natural

disasters on household income inequality (Yamamura, 2015;

Abdullah et al., 2016; Keerthiratne and Tol, 2017), household

savings (Filipski et al., 2019), household debt (Gallagher and

Hartley, 2017), household consumption (Arndt et al., 2004;

Wahdat, et al., 2021), and other household behaviors. Natural

disasters cause direct or indirect economic losses to households.

Therefore, several studies have investigated the impact of natural

disasters on household income (Bayudan-Dacuycuy and Lim,

2013; Bui et al., 2014; Arouri et al., 2015). Arouri et al. (2015)

found that natural disasters can dampen household income

growth. However, other studies revealed that natural disasters

do not affect the population’s income, which may be because

government transfers to the affected areas compensate for the

population’s income loss (Tatyana, 2017). Household wealth is a

more comprehensive reflection of a household’s economic

situation (Pollack, et al., 2007). Therefore, examining the

impact of natural disasters on household wealth can provide a

more comprehensive understanding of natural disasters’ impact

on households’ economic status.

Existing literature that examines natural disasters’ effects on

household wealth is relatively scarce. We did not find any studies

that examined the effects of natural disasters on household

wealth in rural China. Hence, this study examined the effects

of natural disasters on rural household wealth based on data from

the 2014, 2016, and 2018 CFPS. This study contributes to the

existing literature by: 1) enriching knowledge of the factors that

influence household wealth and providing empirical evidence

that identifies natural disasters’ effects on household financial

behavior; 2) examining the heterogeneity of natural disasters’

effects on rural households’ wealth for different size households

and different consumption levels, to enhance understanding of

natural disasters’ heterogeneous effects on rural households’

wealth; 3) clarifying the mechanism through which natural

disasters affect rural households’ wealth by reducing residents’

income and health status, which provides policy insights for the

government to mitigate rural households’ wealth loss caused by

natural disasters, and thereby enhance social welfare.

2 Theoretical analysis and research
hypotheses

Natural disasters are characterized by suddenness,

urgency, clustering, and concomitance. Therefore, natural

disasters, while negatively affecting families in the area, also

cause serious damage to the local infrastructure, resulting in

the regional economy’s collapse and even social disruption.

Therefore, natural disasters usually bring unpredictable

negative exogenous shocks to individuals or households,

affecting normal life and the macroeconomy’s stable

operation. Previous studies found that natural disasters

cause casualties and significant physical damage (Toya and

Skidmore, 2007), and affect foreign direct investment (Neise

et al., 2022) and government debt (Borensztein et al., 2009;

Lis and Nickel, 2010; Melecky and Raddatz, 2015; Klomp,

2017).

Many studies also found that natural disasters significantly

negatively impact economic development (Cavallo et al., 2013;

Abbas Khan et al., 2019; Qureshi et al., 2019; Deng et al., 2022),

making it difficult for individuals to maintain normal economic

activities in a poor external environment, thereby indirectly

affecting household wealth accumulation. More importantly,

natural disasters also directly affect household wealth. Most

farming households rely on agricultural production for income;

however, natural disasters may destroy crops and cause

significant losses to farming households (Huigen and Jens,

2006; Huang, et al., 2022). Additionally, natural disasters

may destroy houses and the means of production (Jia et al.,

2018), causing direct wealth losses to households. Natural

disasters also cause panic and price increases, which

increases household expenditures. Increased economic losses

and expenditures, in turn, hinder rural households’ wealth

accumulation. Based on these factors, we proposed the

following hypothesis.
1 Link to data source: https://www.mem.gov.cn/xw/yjglbgzdt/202201/

t20220123_407204.shtml.
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hypothesis 1. Natural disasters may harm rural household

wealth.

Natural disasters might impact rural household wealth through

harming population health. For example, previous studies have

found that natural disasters, such as typhoons, mudslides, and

hailstorms, may adversely affect the physical health of

individuals, sometimes causing death (Kahn, 2005; Han et al.,

2021), and may also negatively affect individuals’ mental health

(Graham et al., 2019; Zhang et al., 2022). Residents need to spend

time and money to improve ill health. However, the penetration of

agricultural mechanization is low in rural China; most areas are

planted and harvested through manual labor. When agricultural

workers’ health deteriorates, crop cultivation is reduced.

Additionally, individuals with disaster related disabilities cannot

engage in agricultural production, thus reducing household income.

Individuals with deteriorating health conditions may also need to

increase their health care expenditures or sell their fixed assets to pay

for high medical expenses, thus reducing household wealth. Based

on these factors, we proposed the following hypothesis.

Hypothesis 2. Natural disasters may harm population health,

and thus affect rural households’ wealth.

Natural disasters might impact rural household wealth though

their effect on household income. Natural disasters can destroy

crops, homes, and arable land, reducing household property income.

Natural disasters may also damage irrigation facilities and

transportation infrastructure, thus affecting crop yields and crop

sales, which indirectly affects household incomes. Additionally,

natural disasters may damage farmers’ means of production,

which is time-consuming and costly to repair or purchase,

affecting the normal agricultural production cycle. Many studies

have shown that natural disasters significantly negatively impact the

population’s income (Bayudan-Dacuycuy and Lim, 2013; Bui et al.,

2014; Arouri et al., 2015), which is an important sources of

household wealth accumulation. Decreased household income

inevitably affects household wealth accumulation. Given these

factors, we proposed the following hypothesis.

Hypothesis 3. Natural disasters may reduce the household

income and thus affect rural households’ wealth.

3 Materials and methods

3.1 Data sources

This study used data from the 2014, 2016, and 2018 CFPS,

which conducted a detailed study of individuals, households, and

communities in 25 provinces/municipalities/autonomous regions in

China, including Beijing, Sichuan, Shanghai, Guangdong, and

Jiangsu. Its wide sample coverage and scientific sampling method

helped to ensure a representative sample by collecting both

individual information, such as birthdates, gender, marital status,

household registration, and health status, and household

information, such as household wealth, consumption, and size.

This allowed us to examine the impact of natural disasters on

rural residents’ household wealth by excluding data from cities. We

also excluded samples with missing values, resulting in a sample

comprising 6,144 households and 15,063 individuals.

3.2 Variable definitions and descriptive
statistics

3.2.1 Household wealth
The dependent variable was household net wealth. Referring to

existing relevant studies (Hurst and Lusardi, 2004; Piketty and

Zucman, 2014), we used household net assets to measure

TABLE 1 Variable definitions.

Variable Variable name Variable definition

Wealth Family wealth Difference between total household wealth and liabilities

Disaster_d Natural disaster Individuals whose villages have experienced any natural disaster are coded 1, and 0 otherwise

Disaster_n Natural disaster intensity Number of natural disasters experienced by the individual’s village in the last four years

Male Male Males are coded 1, and females are coded 0

Age Age Age of the individual

Education Level of education Number of years of education of an individual

Marital Marital status Married is coded 1, and 0 otherwise

Math Math skills Higher scores indicate higher math ability

Language Language skills Higher scores indicate higher verbal ability

Insurance Social security Individuals who have purchased social security are coded 1, and 0 otherwise

Agricultural Agricultural production Individuals whose households are engaged in agricultural production are coded 1, and 0 otherwise

Size Family size Number of family members

Consumption Household consumption per capita Annual per capita household consumption
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household net wealth, including financial assets, such as stocks,

bonds, and funds, and non-financial assets, such as real estate and

buildings. Our study does not include household appliances,

automobiles, IV, washing machine or wealth that is difficult to

quantify in numerical terms, and we don’t include the government’s

transfer payment (the pension that an individual can receive after

retirement) in the future.We summed the total household assets and

deducted them from the total household liabilities to determine each

household’s net wealth.

3.2.2 Natural disasters
The core explanatory variables in this study were natural

disasters. Drawing on existing research (Zhang et al., 2022), we

constructed two core explanatory variables based on the 2014 CFPS

questionnaire, which asked individuals, “Has your village

experienced the following natural disasters in the past four years?”

The options included nine types of natural disasters, such as drought,

flood, forest fire, hail, typhoon, mudslide, agricultural, and forestry

pests and diseases, earthquake, and infectious diseases. Based on

these questions, we constructed the first core explanatory variable

(Disaster_d), a dummy variable that indicates whether an individual

experienced natural disaster. If the individual’s village experienced

any kind of natural disaster in the past four years, Disaster_d was

coded 1; otherwise, it was coded 0. The second core explanatory

variable was natural disaster intensity (Disaster_n), which used the

number of natural disasters experienced by the individual’s village as

a proxy variable, where a greater number of natural disasters in the

past four years indicated a greater natural disaster intensity.

3.2.3 Relevant variable descriptive statistics
To alleviate the endogeneity problem caused by omitted

variables, we controlled for a series of variables. Individual-level

control variables included gender, age, education, marital status,

cognitive ability, and social security. Household-level control

variables included whether a household member was engaged in

agricultural production, household size, and household

consumption. Considering that households’ annual per capita

consumption is relatively large, we used logarithmic processing of

household consumption. Table 1 shows the variable definitions.

Descriptive statistics for household wealth, natural disasters, and

the control variables are shown in Table 2. Mean household wealth

was 16,120 RMB, indicating that rural households have low net

wealth. Mean household wealth for the control group was

22,220 RMB, with a mean of 14,140 RMB for households that

experienced at least one natural disaster was. Therefore, on average,

households that experienced natural disasters had lower levels of

wealth accumulation than households that did not. These results

suggest that natural disasters may harm rural households’ level of

wealth.

3.3 Econometric models

This study used a multiple linear regression model to

examine the impact of natural disasters on household wealth.2

The model is as follows.

Wealthi � αi + β0disaster di + βX + εi (1)
Wealthi � ρi + β1disaster ni + λX + μi (2)

Wealthi represents the dependent variable, household wealth; αi
and ρi is the intercept term for model estimation. Disaster_d and

TABLE 2 Descriptive statistics.

Variable Full sample Control group Processing group

Observations Mean Standard
deviation

Observations Mean Standard
deviation

Observations Mean Standard
deviation

Wealth 15,063 1.612 2.431 3,702 2.220 3.257 11,361 1.414 2.055

Male 15,063 0.496 0.500 3,702 0.487 0.500 11,361 0.499 0.500

Age 15,063 46.509 16.535 3,702 46.327 16.747 11,361 46.568 16.466

Education 15,063 6.166 4.431 3,702 6.600 4.511 11,361 6.024 4.395

Marital 15,063 0.803 0.398 3,702 0.803 0.398 11,361 0.803 0.398

Math 15,063 6.559 5.675 3,702 7.060 5.737 11,361 6.395 5.645

Language 15,063 14.064 11.349 3,702 15.211 11.286 11,361 13.690 11.345

Insurance 15,063 0.895 0.307 3,702 0.833 0.373 11,361 0.915 0.279

Agricultural 15,063 0.840 0.367 3,702 0.715 0.451 11,361 0.881 0.324

Size 15,063 4.638 2.004 3,702 4.471 2.122 11,361 4.693 1.961

Consumption 15,063 8.975 0.854 3,702 9.094 0.907 11,361 8.937 0.832

2 This paper does not examine the impact of natural disasters on
household wealth using a panel fixed effects model, as data related
to natural disasters are not included for 2016 as well as 2018.
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disaster_n are core explanatory variables and reflect natural

disaster occurrence and intensity, respectively. X represents

the control variables, gender, age, education level, marital

status, cognitive ability, health insurance participation,

whether the household is engaged in agricultural production,

household size, and household consumption. εi and μi is the

random error term for model estimation.

4 Results

4.1 Regression results

Table 3 reports the estimated impact of natural disasters on

household wealth. Columns 1) and 3) show the results without

controlling for gender, age, and other control variables; the estimated

coefficients of natural disasters’ impact and intensity on household

wealth, were −0.806 and −0.186, respectively. Both were negatively

significant at the 1% significance level, indicating that natural

disasters have a significant negative impact on household wealth.

Table 3, columns 2) and 4) include the control variables; the

estimated coefficients of natural disaster impact and intensity on

household wealth remain negatively significant, further indicating

that natural disasters have a significant negative impact on

household wealth. The above results are consistent with

Hypothesis 1. Analyzing the estimated coefficients for the control

variables revealed that agricultural production, social insurance, and

gender estimated coefficients were all adversely significant at the 1%

level of significance. The estimated coefficients of age, education,

marital status, household size, and household consumption on

household wealth were also significant, indicating that these

factors significantly impact household wealth.

TABLE 3 Impact of natural disasters on household wealth.

Variable (1) (2) (3) (4)

Family wealth Family wealth Family wealth Family wealth

Disaster_d −0.806*** −0.537***

(0.057) (0.050)

Disaster_n −0.186*** −0.123***

(0.013) (0.012)

Male −0.127*** −0.122***

(0.039) (0.039)

Age 0.012*** 0.012***

(0.001) (0.001)

Education 0.057*** 0.054***

(0.006) (0.006)

Marital 0.151*** 0.153***

(0.047) (0.047)

Math 0.009 0.010*

(0.006) (0.006)

Language 0.004 0.004

(0.003) (0.003)

Insurance −0.351*** −0.379***

(0.081) (0.081)

Agricultural −0.864*** −0.902***

(0.071) (0.071)

Size 0.029*** 0.029***

(0.011) (0.011)

Consumption 0.671*** 0.678***

(0.028) (0.028)

Constant 2.220*** −5.157*** 1.940*** −5.337***

(0.054) (0.293) (0.035) (0.294)

Observations 15,063 15,063 15,063 15,063

Adjusted R2 0.020 0.131 0.013 0.128

Note: *, **, *** represent significance at the 10%, 5%, and 1% levels, respectively. Standard errors for clustering at the individual level are in parentheses.
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4.2 Robustness tests

4.2.1 Estimation using the propensity score
matching method

Individuals choose their own place of residence according to the

natural environment or the occurrence of historical natural disasters.

This may introduce a sample self-selection problem. Referring to

existing research (Zhang et al., 2022), we used propensity score

matching (PSM) to alleviate this source of bias. Before using PSM, it

was necessary to test the common support assumption and whether

the balance test was satisfied. The equilibrium test showed no

significant differences in individual or household characteristics

between the treatment group (individuals affected by natural

disasters) and the control group (individuals not affected by

natural disasters) after matching. Satisfying the common support

assumption implies that the propensity scores of the treatment and

control groups are mostly in the same range after matching,

ensuring that there is a large enough sample to estimate the

impact of natural disasters on household wealth.

The balance test results in Table 4 show that all control variables

except for family size support the original hypothesis of no systematic

difference between the control and treatment groups after matching,

indicating that the data satisfy the balance test. In addition, the

propensity scores’ probability density plots before and after matching

(Figures 1,2) showed that 172 samples were lost after matching; the

propensity score values of both the treatment and control groups

intersected andwere in the same range aftermatching. This illustrates

the effectiveness of using propensity score matching.

Drawing on existing research (Zhang et al., 2022), we examined

the impact of experiencing a natural disaster on household wealth

using five different matching methods, including radius matching,

kernel matching, K-nearest neighbor matching (K = 1 and K = 4),

and spline matching. Table 5 shows the impact of natural disasters

on household wealth obtained using the propensity score matching

method. Analyzing the natural disaster coefficients shows that

regardless of matching method, the estimated coefficients of

natural disasters’ impact on rural household wealth were negative

and significant, which is consistent with the above estimation results,

further indicating that natural disasters have a significant negative

impact on rural household wealth.

4.2.2 Substitution of the explanatory variables
In the above model, the dependent variable, family wealth, was

continuous.We then established a dummy variable: if family wealth is

greater than the average value of the net wealth of all families in the

data, the family is considered to have a relatively high level of wealth,

TABLE 4 Balance test.

Variable (1) (2) (3) (4) (5)

Matching Status Average value T value p value

Processing group Control group

Male pre-match 0.499 0.487 1.31 0.190

post-match 0.498 0.495 0.44 0.660

Age pre-match 46.568 46.327 0.77 0.443

post-match 46.574 46.737 −0.75 0.455

Education pre-match 6.025 6.601 −6.88 0.000

post-match 6.030 6.055 −0.42 0.671

Marital pre-match 0.803 0.803 0.03 0.979

post-match 0.805 0.805 −0.15 0.881

Math pre-match 6.395 7.060 −6.20 0.000

post-match 6.402 6.408 −0.08 0.935

Language pre-match 13.690 15.211 −7.09 0.000

post-match 13.697 13.743 −0.30 0.761

Insurance pre-match 0.915 0.833 14.08 0.000

post-match 0.918 0.918 −0.24 0.812

Agricultural pre-match 0.881 0.716 24.31 0.000

post-match 0.882 0.884 −0.48 0.630

Size pre-match 4.693 4.471 5.85 0.000

post-match 4.687 4.610 2.85 0.004

Consumption pre-match 8.937 9.094 −9.79 0.000

post-match 8.937 8.927 0.87 0.384
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and is coded 1; otherwise, it is coded 0. We then used a probit model

to examine the impact of natural disasters on household wealth. As

shown by the estimation results in Table 6, the estimated coefficients

of natural disaster occurrence and intensity on household wealth were

negatively significant. In addition, columns 3) and 4) of Table 6 report

the marginal effects of the impact of natural disasters on household

wealth. Both the natural disaster occurrence and intensity marginal

effects on the impact of household wealth were negatively significant.

These results further illustrate the robustness of the finding that

natural disasters significantly negatively affect rural household wealth.

4.3 Heterogeneity analysis

4.3.1 Heterogeneity in the impact of households
at different levels of consumption

To examine the heterogeneity of natural disasters’ impact on

the wealth of households with different consumption levels, we

divided the sample into high- and low-consumption households

and used a multiple linear regression model to examine the

impact of natural disasters on high- and low-consumption

households’ wealth. Households were considered high

consumption if their consumption level was greater than the

mean consumption value of all sample households, and vice versa

for low-consumption households. The estimation results in

Table 7 show that the effect of natural disasters on the wealth

of high- and low-consumption households is negatively

significant. This indicates that natural disasters harm the

wealth of both low- and high-consumption households. The

FIGURE 2
Propensity score—probability density plot (after matching).

TABLE 5 Impact of natural disasters on household wealth (considering self-selection).

Variable (1) (2) (3) (4) (5)

Radius matching Nuclear matching K-nearest neighbor
matching (k = 1)

K-nearest neighbor
matching (k = 4)

Local linear
regression matching

Natural disaster −0.433*** −0.432*** −0.439*** −0.439*** −0.418***

(0.062) (0.062) (0.073) (0.073) (0.073)

Observations 15,036 15,036 15,036 15,036 15,036

Note: *, **, *** represent significance at the 10%, 5% and 1% levels, respectively. Standard errors of coefficients are in parentheses.

TABLE 6 Robustness tests.

Variable (1) (2) (3) (4)

Probit Probit Margin Margin

Disaster_d −0.224*** −0.074***

(−8.788) (0.008)

Disaster_n −0.066*** −0.022***

(−8.619) (0.002)

Control variable YES YES YES YES

Observations 15,063 15,063 15,063 15,063

Note: *, **, *** represent significance at the 10%, 5%, and 1% levels, respectively.

Standard errors of coefficients are in parentheses.

FIGURE 1
Propensity score—probability density plot (before matching).
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absolute value of the estimated coefficient of natural disasters’

impact on high-consuming households was greater than that of

low-consuming households, indicating a larger impact on high-

consuming households.

4.3.2 Heterogeneity in the impact of different
household sizes

To examine the impact of natural disasters on the wealth of

different sized households, we divided the sample into larger and

smaller households, where a household was considered large if it was

larger than the average of all household sizes, and small if the

opposite was true. We then used a multiple linear regression model

to examine the impact of natural disasters on thewealth of large- and

small-scale households. As shown in Table 8, the estimated effect of

natural disasters on both large-scale and small-scale households was

negatively significant, indicating that natural disasters have a

significant negative effect on both large-scale and small-scale

households. Comparing the wealth effects on large-scale and

small-scale households showed that the estimated coefficient

absolute value of the natural disasters’ impact on large-scale

household wealth was greater than that on small-scale households.

4.4 Mechanism of action test

4.4.1 Impact of natural disasters on the physical
and mental health of the population

To test Hypothesis 2, we examined natural disasters’ effects

on individuals’ physical and mental health. The CFPS asked

individuals, “How healthy do you think you are?” with possible

responses, 1. Unhealthy, 2. Fair, 3. Relatively healthy, 4. Good

healthy, and 5. Excellent healthy. Each response was assigned an

TABLE 7 Heterogeneity in the impact of natural disasters on households at different levels of consumption.

Variable (1) (2) (3) (4)

High consumption Low consumption High consumption Low consumption

Disaster_d −0.633*** −0.363***

(0.081) (0.054)

Disaster_n −0.151*** −0.089***

(0.020) (0.013)

Control variable YES YES YES YES

Constant −8.315*** −2.987*** -8.601*** −3.026***

(0.800) (0.281) (0.802) (0.281)

Observations 7,493 7,570 7,493 7,570

Adjusted R2 0.121 0.076 0.118 0.075

Note: *, **, *** represent significance at the 10%, 5%, and 1% levels, respectively. Standard errors for clustering at the individual level are in parentheses.

TABLE 8 Heterogeneity in the impact of natural disasters on households of different sizes.

Variable (1) (2) (3) (4)

Large-scale families Small-scale families Large-scale families Small-scale families

Disaster_d −0.760*** −0.338***

(0.078) (0.064)

Disaster_n −0.159*** −0.085***

(0.018) (0.016)

Control variable YES YES YES YES

Constant −4.030*** −5.143*** −4.245*** −5.271***

(0.418) (0.423) (0.419) (0.425)

Observations 7,570 7,493 7,570 7,493

Adjusted R2 0.129 0.133 0.123 0.132

Note: *, **, *** represent significance at the 10%, 5%, and 1% levels, respectively. Standard errors for clustering at the individual level are in parentheses.
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integer value from 1 to 5, with higher scores indicating better

physical health. Following existing studies (Gu et al., 2020; Zhang

et al., 2022), we measured individuals’mental health based on the

2014 Flow Center Depression Scale (CES-D). The CFPS CES-D

scale included six questions about mental health.3 We used factor

analysis method measure mental health. The

Kaiser–Meyer–Olkin (KMO) test values were greater than 0.8,

and Bartlett’s spherical test results all rejected the original

hypothesis of no correlation between variables at the 1%

significance level. Cronbach’s alpha was 0.856. These results

indicate that it is reasonable to use factor analysis to measure

individuals’ mental health, where higher scores reflect better

mental health.

We used the ordinary least square to investigate the impact of

natural disasters on individual mental health. Given the physical

health is an ordinal variable, we employed the oprobit model to

estimate the impact of natural disasters on population physical

health. Results are shown in Table 9. The estimates show that

natural disasters’ effects on individuals’ physical and mental

health were negatively significant. These results are consistent

with Hypothesis 2, indicating that natural disasters can affect

household wealth by harming individuals’ physical and mental

health.

4.4.2 Impact of natural disasters on individual
incomes

To test Hypothesis 3, we used the ordinary least square to

examine the impact of natural disasters on individual annual

income. The specific question about the household income is “In

the past one year, what was your household’s total income, which

include operational income, property income, wage income, and

financial support or government subsidies from others.” The

estimation results are shown on Table 10. The estimated

coefficients of natural disasters’ impact and intensity on

individual income were −0.075 and −0.031, respectively, which

are negatively significant at the 1% significance level. This

indicates that natural disasters have a significant negative

impact on residents’ income, which validates Hypothesis 3,

and further indicates that natural disasters affect rural

household wealth by reducing the population’s income.

4.5 Further analysis

To examine the medium- and long-term impacts of natural

disasters on household wealth, we matched the household wealth

variables in rural China in 2016 and 2018 with the CFPS in 2014,

and used multiple linear regression to examine the medium- and

long-term impacts. Table 11 shows that the estimated coefficients

of natural disasters’ impact on household wealth levels after two

and four years were negatively significant, indicating that natural

disasters have both a short-term impact on rural household

wealth and a medium-to long-term impact.

5 Discussion

Numerous studies have examined the impact of natural

disasters on individual or household income (Bui et al., 2014;

Arouri et al., 2015; Park and Wang, 2017). However, studies on

the impact of natural disasters on household wealth are rare.

Fang et al. (2019) examined the impact of natural disasters on

inclusive wealth based on macro data for G20 countries from

1990 to 2010, but the study was conducted from a macro

perspective and did not examine the impact of natural

disasters on household wealth. However, other studies

examined the impact of natural disasters on household wealth.

TABLE 9 Impact of natural disasters on individuals’ physical and mental health.

Variable (1) (2) (3) (4)

Mental health Mental health Physical health Physical health

Disaster_d −0.050*** −0.120***

(0.011) (0.020)

Disaster_n −0.036*** −0.068***

(0.003) (0.006)

Control variable YES YES YES YES

Observations 15,063 15,063 15,063 15,063

Note: *, **, *** represent significance at the 10%, 5%, and 1% levels, respectively. Standard errors for clustering at the individual level are in parentheses.

3 The six questions were 1) In the last month, how often did you feel
emotionally depressed, de-pressed, and unable to do anything to
cheer you up? 2) In the last month, how often did you feel
nervous? 3) In the last month, how often did you feel restless and
had difficulty staying calm? 4) In the last month, how often did you feel
that there is no hope for the future? 5) In the last month, how often did
you find it difficult to do anything? 6) In the last month, how often did
you think life is meaningless?.
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For example, Howell and Elliott (2019) examined the impact of

natural disasters on the relative wealth of households (wealth

gap) based on Panel Study of Income Dynamics (PSID) data.

Unlike these studies, the present study did not explore the causal

relationship between natural disaster experience and household

relative wealth, but instead focused on the short-term and mid-to

long-term effects of natural disasters on household absolute

wealth. Our findings suggest that natural disasters have a

significant negative impact on household wealth, which is

consistent with the findings of Arouri et al. (2015).

Starting from household differences, we examined the

heterogeneity of natural disasters on household wealth with

different consumption and different family sizes. This is

beneficial to understanding the heterogeneous impact of natural

disasters on household wealth. The findings show that natural

disasters have a greater impact on households with higher levels

of consumption. This may be because households with higher

consumption levels may have relatively higher asset levels, and

may own more productive equipment and fixed assets. In

contrast, natural disasters such as typhoons, mudslides, and

hailstorms, may damage buildings; therefore, this household

group is more vulnerable to natural disasters. In addition, natural

disasters may reduce residents’ income, and it is difficult for

individuals to change high-consumption habits when their

income is reduced. Some households may rely on their pre-

disaster savings or the sale of fixed assets to maintain high

consumption. Thus, natural disasters affect high-consuming

households more than low-consuming households. In addition,

the heterogeneity analysis results suggest that natural disasters’

impact on the wealth of larger households is also greater. This

may be because larger rural households may expand their acreage

and purchase more means of production to revive their livelihoods

compared to smaller rural households. However, these households

also take greater risks, and when natural disasters occur, theymay be

more vulnerable to the effects and may suffer more wealth losses.

Thus, natural disasters have a greater impact on the wealth of larger

households than on smaller ones.

This study theoretically analyzed the role of residents’

income and health status in natural disasters’ effects on

household economic status, and conducted a corresponding

mechanism test, providing empirical evidence for

understanding the mechanism by which natural disasters

affect household wealth. The mechanism analysis results

suggest that natural disasters may reduce household income

and decrease individual physical and mental health. This

result is consistent with the findings of Kokai et al. (2004),

Udomratn (2008), and Zhang et al. (2022). The mechanism

analysis also examined the effect of natural disasters on

household income, and showed that natural disasters can

significantly negatively affect income, which is consistent with

the findings obtained by Arouri et al. (2015) and Pleninger

(2022).

Further analysis revealed that natural disasters not only

impact household wealth in the short term, but have

TABLE 10 Impact of natural disasters on individual income.

Variable (1) (2)

Individual income Individual income

Disaster_d −0.075***

(0.027)

Disaster_n −0.031***

(0.008)

Control variable YES YES

Constant 4.604*** 4.596***

(0.188) (0.190)

Observations 15,063 15,063

Adjusted R2 0.161 0.162

Note: *, **, *** represent significance at the 10%, 5%, and 1% levels, respectively.

Standard errors for clustering at the individual level are in parentheses.

TABLE 11 Medium- and long-term effects of natural disasters on household wealth.

Variable (1) (2) (3) (4)

T+2 Year wealth T+2 Year wealth T+4 Year wealth T+4 Year wealth

Disaster_d −0.701*** −0.956***

(0.081) (0.104)

Disaster_n −0.187*** −0.207***

(0.017) (0.023)

Control variable YES YES YES YES

Constant −5.212*** −5.434*** −6.087*** −6.438***

(0.451) (0.450) (0.570) (0.570)

Observations 14,115 14,115 13,944 13,944

Adjusted R2 0.111 0.110 0.113 0.110

Note: *, **, *** represent significance at the 10%, 5%, and 1% levels, respectively. Standard errors for clustering at the individual level are in parentheses.
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significant medium-to long-term effects as well. This could be

because natural disasters reduce residents’ income and harm

their health status. The health status of residents is not necessarily

reversible. When individuals’ health status deteriorates, it may be

difficult to recover and may even worsen, which inevitably affects

their long-term income. It can also increase household medical

expenditures, making it difficult for a family to accumulate

wealth long after a natural disaster, and resulting in a

significant loss of family wealth. Natural disasters can also

destroy crops and the means of production on which

households depend. Poorer households may lack funds to

purchase appropriate agricultural means of production. They

may also face credit constraints that prevent borrowing funds,

making it difficult to regain their previous production scale,

which affects the household’s long-term income. Thus, natural

disasters may affect household wealth levels in the near term, and

also household wealth accumulation in the medium-to long-

term.

This study has limitations. First, in constructing the model,

individual and household-level control variables were included as

much as possible. However, it was not possible to control for

every variable that may affect household wealth. Second, the net

household wealth measure is underestimated because some high-

wealth net worth households were unwilling to disclose their true

household wealth. Future research can improve the models by

obtaining the true wealth of high-income households. Third, we

examined the relationship between natural disasters and rural

households’ absolute wealth, and indirectly analyzed natural

disasters’ effects on household wealth inequality. Future

research could explore the effect of natural disasters on the

relative gap in household wealth to analyze the direct effect of

natural disasters on household wealth inequality.

The following policy implications can be drawn from the

study findings. First, natural disasters have a significant negative

impact on rural households’ wealth. Therefore, it is necessary to

focus on providing social security and policy assistance to the

affected groups to reduce household wealth loss, help affected

farmers accumulate wealth, and reduce the wealth gap between

the affected and wealthy groups. Second, it is important to

improve natural disaster prevention and response; strengthen

monitoring and early warning systems; increase research on the

effects of natural disasters, such as catastrophic weather, floods,

and earthquakes; and improve the rural infrastructure to

substantially reduce household wealth loss. Third, the

government should increase its disaster prevention and

mitigation efforts to enhance rural households’ ability to cope

with natural disasters, which can effectively reduce residents’

wealth loss when natural disasters occur. Fourth, our findings

show that natural disasters affect household wealth by reducing

residents’ income and harming individual’s health. Therefore, the

government should focus on rural households’ physical and

mental health, and provide economic support by increasing

their income. This will prevent individuals from falling into

the poverty trap because of health problems.

6 Conclusion

As the widening wealth gap has become more prominent

worldwide, many scholars have examined and analyzed the

impact of natural disasters on households’ economic status

and welfare. Based on 15,063 observations from the CFPS

database, we examined the causal relationship between natural

disasters and rural household wealth, leading to our study’s core

conclusions: 1) natural disasters have a significant negative effect

on rural household wealth, and this effect remains over the long

run; 2) natural disasters have a greater negative effect on the

wealth of high consumption and larger households; and 3)

natural disasters affect rural household wealth by reducing

residents’ income and harming individual’s physical and

mental health.
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