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Abstract

Household debt is a critical economic issue for national financial stability, particularly
among households in recurrently flooded areas that face repeated damage to income and
assets. Most prior studies in the Thai context have focused on the effects of a single large-
scale disaster event, such as the Great Flood of 2011, rather than the risk posed by recurrent
flooding over multiple years, and none has systematically applied estimation models
specifically designed for zero-inflated debt data. This study therefore aims to analyze the
factors affecting household debt in recurrently flooded areas of Thailand, with particular
emphasis on how flood frequency affects both the probability of holding debt and the size

of debt once incurred.

This study uses household-level data from the 2025 Socio-Economic Survey (SES2025)
conducted by the National Statistical Office, comprising 50,616 households across 77
provinces, linked with subdistrict-level recurrent flood-risk data from the Land Development
Department, which classifies flood frequency into four levels: unflooded (36.9%), occasionally
flooded (52.0%), frequently flooded (10.3%), and regularly flooded (0.9%), alongside a
continuous area-weighted severity index as an alternative specification. The primary
estimation approach is a Two-Part Model, comprising a Logit equation for the probability of
holding debt (extensive margin) and WLS equations for debt size in the form of (n(debt) and
the debt-to-income ratio (DTI), estimated only among indebted households (intensive margin,
N=20,624). A Tobit model is estimated on the same sample as a robustness check, and
Quantile Regression at the 0.25, 0.50, and 0.75 quantiles is used to examine the distributional
heterogeneity of effects among indebted households in flooded areas (N=13,522). All
equations control for household demographic characteristics, economic factors, and regional

fixed effects, and are weighted using the SES2025 sampling weight.

Comparing the two flood-variable specifications, the four-level flood-frequency
dummy variable consistently achieves a better statistical fit (AIC) than the continuous
weighted severity index across all Two-Part Model equations, indicating a non-linear,
threshold-like relationship between flood frequency and household debt. Estimates using
the dummy specification reveal a clear "bimodal concentration" pattern: the occasional -
flooding variable is highly significant in the Logit equation (significantly raising the probability
of holding debt) but carries a negative coefficient in the debt-size equation—households in

occasionally flooded areas are more likely to start borrowing but tend to hold smaller debts.



In contrast, the regular-flooding variable is not significant in the Logit equation but is the
most significant and largest-magnitude flood variable in the debt-size equation (associated
with roughly 32% larger debt on average) and the DTl equation (about 8.7 percentage points
higher), while the frequent-flooding variable (the middle category) is essentially insignificant
throughout. Quantile Regression further shows that the impact of regular flooding on DTI
intensifies with the household’s existing debt burden (rising from 2.29 percentage points at
the 0.25 quantile to 8.23 percentage points at the 0.75 quantile), indicating heightened risk
of a debt spiral among the most vulnerable households. A direct comparison between the
Tobit and Two-Part models on the same sample confirms that the Two-Part Model is more
appropriate for this dataset, as Tobit’s single shared coefficient across both processes fails to
capture the opposing directions of the occasional-flooding effect and detects the regular-

flooding effect far more weakly.

Beyond the flood variables, household expenditure is found to be the strongest and
most consistent determinant of household debt across all models, consistent with the
Permanent Income Hypothesis. Education level shows an interesting pattern —reducing the
probability of debt initiation while increasing debt size once incurred—reflecting a credit-
access channel, and the household head’s age exhibits a consistent inverted-U relationship

with debt, consistent with the Life Cycle Hypothesis.

These findings carry important policy implications: assistance measures for
households in recurrently flooded areas should be differentiated by flood frequency,
emphasizing short-term emergency credit for occasionally flooded areas to prevent
unnecessary debt initiation, and debt restructuring or repayment relief for regularly flooded
areas, particularly for households that already carry a high debt-to-income burden and face
the greatest risk of a cumulative debt spiral. This study thus connects the Thai household-
debt literature employing Quantile Regression with the disaster-impact literature for the first

time, filling an academic gap that this research aims to address.

Keywords: household debt, recurrent flooding, Two-Part Model, Tobit Model, Quantile

Regression
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