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Do Inequality and Fiscal Redistribution Matter When Credit Bites Back?  

Michal Škára and Ladislava Issever Grochová 

Abstract  

This paper investigates the relationship between household debt and GDP at different levels of 

income inequality, with a particular focus on whether fiscal redistribution can provide additional 

liquidity to indebted households and thereby support economic activity. While household debt is 

known to stimulate economic activity in the short run and depress GDP in the medium run, the 

role of fiscal redistribution in moderating these effects remains underexplored. Using a panel 

dataset of 36 countries over the period 1980–2023 and employing panel local projection methods, 

the results reveal a countercyclical role for fiscal redistribution. Interestingly, the adverse impact 

of household debt on GDP is more pronounced in countries with lower income inequality. In these 

countries, overall redistribution moderates these effects, especially when debt-service burdens 

peak. This pattern, together with the stronger effects of overall redistribution, likely reflects 

structural differences in household indebtedness and the credit-market participation of low-

income households. Overall, these findings underscore the importance of fiscal redistribution as 

a tool for reducing the macroeconomic costs of leverage, offering new insights into the pursuit of 

sustainable growth and inequality reduction. 
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1. Introduction  

Household debt can support economic growth in the short run (Mian et al., 2017; Lombardi et al., 

2022; Müller and Verner, 2024) but it tends to be followed by a medium-run downturn (Schularick 

and Taylor, 2012; Jordà et al., 2013; Drehmann et al., 2017; Mian et al., 2017; Bernardini and Forni, 

2020; Tunc and Kilinc, 2023), with more pronounced effects in countries with higher income 

inequality (Bahadir et al., 2020). However, existing research has not examined whether fiscal 

redistribution can moderate these adverse macroeconomic effects or how this moderating effect 

varies across different levels of income inequality. This paper addresses this gap by examining how 

fiscal redistribution moderates the impact of household debt on GDP across different levels of 

income inequality. 

At the macroeconomic level, rising household debt, particularly following an expansionary phase 

of credit growth, constrains consumption and contributes to business cycle fluctuations (Mian et al., 

2017). The macroeconomic impact of household debt further depends on income inequality, as low-

income households are more sensitive to credit conditions and experience sharp consumption 

declines following adverse shocks, which are not offset by wealthier households with lower 

marginal propensities to consume (Eggertsson and Krugman, 2012; Korinek and Simsek, 2016; 

Biswas et al., 2017; Piao et al., 2023). As a result, income inequality can amplify the 

macroeconomic effects of household debt (Bahadir et al., 2020), although this relationship may also 

depend on differences in financial market participation and household indebtedness across 

countries. These adverse effects can be moderated through fiscal redistribution. By providing 

liquidity to constrained households (Duncan and Peter, 2016; Carbonell-Nicolau and Llavador, 

2021), redistribution may alleviate budget pressures when debt-service burdens peak and thereby 

support economic activity. Focusing on the medium run, when debt-service burdens peak and 

household budgets are constrained the most, this paper contributes to the literature by examining 

whether fiscal redistribution can provide liquidity relief to indebted households and support 

aggregate demand, and how these effects vary across different levels of income inequality. 

This paper confirms the conclusions of Mian et al. (2017) that household debt shocks generate a 

short-run expansion in GDP followed by a medium-run contraction. Importantly, the adverse 

medium-run effects are more pronounced in countries with lower income inequality, reflecting 

higher levels of household indebtedness and broader credit-market participation among low-income 

households, who are more vulnerable to adverse income shocks. Fiscal redistribution is found to 

alleviate these effects, particularly in the medium run when debt-service burdens peak. The 

alleviating effect is generally stronger for overall redistribution (measured by the Gini coefficient) 

and is particularly pronounced in countries with lower income inequality. In such settings, the same 

structural features, namely higher indebtedness and broader credit-market participation of low-

income households, also increase the responsiveness of economic activity to redistributive policies. 

As a result, redistribution may provide liquidity relief to constrained households, thereby easing 

budget pressures and supporting aggregate demand and output. To capture differences in 

redistribution targeting, the analysis also employs top-to-bottom redistribution (measured by the 

Palma ratio), which places greater weight on changes at the tails of the income distribution. While 

redistribution targeted at the tails appears relatively more important in countries with higher income 

inequality, the estimated moderating effect of overall redistribution tends to be larger. This likely 
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reflects structural features of such economies, where limited credit-market participation among low-

income households weakens the capacity of top-to-bottom redistribution to cushion the adverse 

effects of household debt. 

These findings highlight the broader implications of household debt accumulation for 

macroeconomic stability. The escalating indebtedness of economic agents has emerged as a critical 

threat to global economic and financial stability. While the 2008 Global Financial Crisis, driven by 

the mortgage bubble and excessive leverage, vividly illustrated these dangers (Boone et al., 2022), 

rising household indebtedness may also increase systemic risk in the banking sector, as higher 

leverage amplifies default probabilities and weakens bank balance sheets (Andrieş et al., 2025). 

These mechanisms are consistent with the financial accelerator theory, according to which periods 

of relaxed lending standards lead to rapid credit expansion and rising leverage, ultimately 

amplifying adverse effects during downturns (Bernanke and Gertler, 1989). In this context, 

household debt accumulation represents a key concern for macroprudential policy and sustainable 

economic growth. 

The remainder of this paper is organized as follows. Section 2 presents the theoretical background 

on the relationship between household debt and GDP, including the role of income inequality and 

fiscal redistribution. Section 3 describes the data and methodology. Section 4 presents the empirical 

results, Section 5 discusses the findings in relation to the existing literature, and Section 6 

concludes. 

2. Theoretical Background 

While credit expansion may stimulate economic activity in the short run (Mian et al., 2017; 

Lombardi et al., 2022; Müller and Verner, 2024), it also increases the likelihood of deeper 

recessions and depresses economic activity in the medium run (Schularick and Taylor, 2012; Jordà 

et al., 2013; Mian et al., 2017; Bernardini and Forni, 2020), particularly as debt-service burdens rise 

(Drehmann et al., 2017; Tunc and Kilinc, 2023). According to Mian and Sufi (2018), the primary 

channel through which indebtedness influences the economy is household demand. Initially, a credit 

shock triggers an increase in the consumption of goods and services (Mian et al., 2020). However, 

once this expansionary phase concludes – typically within three years (Mian et al., 2017) – the 

repayment process begins. At this stage, highly indebted households must redirect resources toward 

debt service, causing their consumption spending to contract more sharply than that of households 

with lower debt burdens (Drehmann et al., 2017). This debt-induced contraction in expenditures 

exerts a persistent negative effect on GDP development. Because debt-service burdens usually peak 

four years after the initial borrowing surge, the most significant decline in economic activity 

typically occurs between the fourth and seventh years following the credit shock. While household 

debt primarily affects the economy through household demand (Mian and Sufi, 2018), credit 

expansions may also generate longer-term productivity losses (Müller and Verner, 2024) through 

labor reallocation toward less productive sectors (Mian et al., 2020), making it important to evaluate 

their impact on GDP rather than on consumption alone. 

The severity of the medium-run downturn is fundamentally amplified by income inequality 

(Bahadir et al., 2020). First, the subsequent debt service burden is not distributed evenly. Low-
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income households carry disproportionately higher debt-service-to-disposable-income ratios 

(Cynamon and Fazzari, 2016; Piao et al., 2023). These households are highly sensitive to credit 

conditions and negative income shocks (Eggertsson and Krugman, 2012; Korinek and Simsek, 

2016), often lacking sufficient collateral (Todaro and Smith, 2020) to refinance when interest rates 

rise (Kumhof et al., 2015). Because wealthy households have a lower marginal propensity to 

consume, their stable spending cannot offset the sharp drop in consumption among poorer, credit-

constrained groups (Biswas et al., 2017; Piao et al., 2023). In high-inequality nations, this dynamic 

can increase the amplitude of the business cycle and heighten macroeconomic volatility (Bahadir 

et al., 2020). Second, high inequality erodes the foundations of economic growth through its effects 

on capital accumulation and allocation. Societies with higher income inequality often generate 

lower private savings as the middle class diminishes, leading to weak capital accumulation (Todaro 

and Smith, 2020). Wealth concentration also increases the risk of inefficient institutions emerging, 

where lobbying and corruption lead to resource misallocation (Kouba and Grochová, 2012; 

Acemoglu and Robinson, 2012; Grochová and Otáhal, 2013; Todaro and Smith, 2020). Finally, 

high inequality is linked to higher fertility rates, which can reduce per capita investment in human 

capital, further constraining long-run GDP growth (Berg et al., 2018; Topuz, 2022). 

Fiscal redistribution instruments, including personal taxes, social security contributions, and 

transfers, can support economic activity following a household debt shock by providing liquidity 

relief to indebted households (Christl et al., 2025). Therefore, fiscal redistribution may moderate 

the transmission of household debt shocks to economic activity. Proponents argue that redistribution 

enhances aggregate demand by shifting liquidity to households with high propensities to consume 

or by providing in-kind transfers, such as public spending on health and education (Martinez-

Vazquez et al., 2012; Piketty, 2014; Babu et al., 2016; Berg et al., 2018; Oishi et al., 2018; Yildirim 

and Dibo, 2021; de Mendonça and Baca, 2022; Topuz, 2022). At the same time, the effectiveness 

of redistribution may be limited by implementation costs and inefficiencies associated with the 

transfer process, as emphasized by Okun’s “leaky bucket” argument (Okun, 2015). Importantly, the 

effectiveness of redistribution also depends on its targeting. Recent evidence suggests that 

redistribution directed toward low-income households is more likely to support economic activity 

through the consumption channel, as it reallocates income toward households with a higher 

marginal propensity to consume and relaxes their budget constraints (Christl et al., 2025). 

Taken together, these arguments suggest that fiscal redistribution may alleviate the negative impact 

of household debt on economic activity, particularly in periods when debt-service burdens peak, 

but that its effectiveness is likely to depend on its targeting. The empirical analysis therefore 

examines how fiscal redistribution moderates the medium-run effects of household debt on GDP, 

and whether these effects vary across different levels of income inequality and alternative 

redistributive frameworks. 

3. Data and Methods 

This section outlines the dataset used to explore the interplay between household debt, income 

inequality, and economic output, followed by a description of the local projection method employed 

for the empirical analysis. 
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3.1 Data 

In this paper, an unbalanced panel dataset was constructed including information on GDP at 

constant prices obtained from the World Development Indicators database (World Bank, 2025b). 

Household debt data are drawn from the BIS Credit to the Non-Financial Sector dataset, which 

provides a comprehensive measure of household credit, including loans and debt securities from 

both bank and non-bank financial institutions. This dataset is widely used in the literature on credit 

cycles and household debt dynamics (e.g., Mian et al., 2017). Compared to broader datasets such 

as the IMF Global Debt Database (Mbaye et al., 2018), BIS data offer a more detailed and 

conceptually consistent measure of household credit, making them particularly suitable for 

analyzing the transmission of household debt shocks to economic activity. To assess robustness, 

data from the European Central Bank’s Balance Sheet Items (BSI) statistics (ECB, 2025a) are used 

to examine whether the moderating effect of fiscal redistribution differs across types of household 

debt. The ECB data distinguish between debt for house purchase, consumption debt, other loans, 

and total household debt. As consumption debt is not available for all countries, the analysis focuses 

on mortgage debt (debt for house purchase) and non-mortgage debt, defined as total household debt 

minus housing debt. This residual category primarily captures consumption-related borrowing. 

The dataset further includes a set of control variables: (i) long-term interest rates, defined as yields 

on government bonds with a ten-year maturity, capturing financing conditions and investor 

expectations; (ii) short-term interest rates, measured by money market rates (typically three-month 

interbank rates or Treasury bill rates), reflecting the cost of short-term financing and the monetary 

policy stance; and (iii) the consumer price index (CPI), capturing price dynamics. Interest rate data 

are obtained from the IMF International Financial Statistics (IMF, 2025a) and the OECD Economic 

Outlook (OECD, 2025), while CPI data are sourced from the WDI (World Bank, 2025b) and the 

IMF World Economic Outlook (IMF, 2025b). Additionally, to help explain the effect of household 

debt, data on the credit-market participation of households in the bottom 40 percent of the income 

distribution are used. These indicators of credit-market participation are drawn from the World 

Bank’s Global Findex Database (World Bank, 2025a) and are available only for a limited set of 

years. Their limited coverage implies that these variables are used for descriptive purposes rather 

than as controls in the regression models. Finally, income inequality is measured using the Gini 

coefficient and the Palma ratio to primarily capture the effects of overall and top-to-bottom fiscal 

redistribution on income distribution. 

In particular, the Gini coefficient offers broad availability and cross-country comparability, but its 

equal weighting across the income distribution makes it less sensitive to changes at the tails (Wood, 

2020; Berisha and Meszaros, 2018; De Vita and Luo, 2021). The Palma ratio is therefore also 

included, as it compares the income share of the top 10 percent with that of the bottom 40 percent, 

where indebted households face the strongest budget constraints as debt-service burdens rise 

following adverse income shocks (Cobham and Sumner, 2014; Korinek and Simsek, 2016; Bahadir 

et al., 2020). Together, the two measures capture broad and tail-specific distributional changes and 

allow the analysis to assess whether differences in redistribution targeting generate heterogeneous 

moderating effects on the adverse impact of household debt on GDP. 

Both inequality measures are available in pre-tax and post-tax national income versions, as defined 

by the World Inequality Database (WID; World Inequality Lab, 2025), which provides consistent 
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measures of income distribution across both concepts1. This enables a clear distinction between 

inequality before and after fiscal redistribution. Pre-tax income captures inequality prior to the 

operation of the fiscal system, before personal taxes and government transfers, while still including 

pensions and unemployment benefits. In contrast, post-tax income reflects inequality after the 

operation of the fiscal system, accounting for personal taxes, social security contributions and 

incorporating both cash and in-kind transfers. This distinction is central to the empirical strategy, 

as the comparison of pre-tax and post-tax inequality measures allows the analysis to capture the 

effect of fiscal redistribution on the relationship between household debt and GDP. The WID also 

provides measures based on post-tax disposable income that exclude in-kind transfers. However, as 

these transfers also contribute to reducing income inequality (Martinez-Vazquez et al., 2012), they 

are therefore included in the analysis. In the empirical analysis, “pre-tax” and “post-tax” inequality 

refer to income distributions before and after fiscal redistribution, respectively, following WID 

conventions. To ensure comparability of results across inequality specifications in Equation (1), the 

same country and time sample is used for both inequality measures. Due to data availability for 

inequality measures and control variables, the sample is restricted to 36 countries (presented in 

Table A2 in the Appendix) observed annually over the period 1980–2023.  

Table 1: Descriptive Statistics 

Variables Obs. Mean St. Dev. Min Q1 Med Q3 Max 

𝑑𝐻𝐻 1,143 56.07 27.88 5.00 35.50 53.60 70.20 135.00 

𝑃𝑎𝑙𝑚𝑎1 1,143 3.72 3.68 0.99 2.02 2.62 3.43 23.73 

𝑃𝑎𝑙𝑚𝑎2 1,143 2.07 2.05 0.55 1.02 1.39 1.99 13.68 

𝐺𝑖𝑛𝑖1 1,143 47.51 9.49 27.82 41.50 46.03 50.20 75.61 

𝐺𝑖𝑛𝑖2 1,143 36.15 12.30 14.70 27.47 34.11 40.02 72.60 

overall 1,143 11.36 5.04 -2.16 8.94 11.58 14.86 27.31 

top-to-bottom 1,143 1.65 1.92 -0.19 0.85 1.17 1.65 16.38 

∆1𝑑ℎℎ 1,143 0.82 3.13 -21.30 -0.70 0.80 2.40 12.40 

∆1𝐺𝑖𝑛𝑖1 1,136 0.09 1.17 -4.31 -0.36 0.04 0.64 4.71 

∆1𝐺𝑖𝑛𝑖2 1,133 0.03 1.12 -6.49 -0.52 0.08 0.64 6.58 

∆1𝑦   1,143 2.53 3.02 -11.59 1.24 2.58 4.06 22.01 

∆1𝑃𝑎𝑙𝑚𝑎1 1,136 0.01 0.53 -5.54 -0.06 0.00 0.10 9.14 

∆1𝑃𝑎𝑙𝑚𝑎2 1,133 -0.01 0.27 -5.27 -0.04 0.01 0.04 1.88 

Note: The variables y, 𝑑𝐻𝐻, Gini1, Gini2, Palma1, Palma2, overall, top-to-bottom denote the logarithm of GDP at 

constant local currency prices, household debt-to-GDP ratio in percent, the pre-tax and post-tax Gini coefficients, 

the pre-tax and post-tax Palma ratios and the levels of redistribution defined by Berg et al. (2018) as the difference 

between 𝐺𝑖𝑛𝑖1 𝑎𝑛𝑑 𝐺𝑖𝑛𝑖2 and the difference between 𝑃𝑎𝑙𝑚𝑎1 𝑎𝑛𝑑 𝑃𝑎𝑙𝑚𝑎2, respectively. GDP data are obtained 

from the World Development Indicators (WDI), household debt data from the BIS Credit to the Non-Financial 

Sector dataset, and income inequality measures from the World Inequality Database (WID). 

 
1 Alternative datasets present important limitations. While SWIID (Solt, 2020) offers consistent series for market 

and disposable income inequality, it is limited to Gini coefficients and does not allow the computation of 

distributional measures such as the Palma ratio. The UNU-WIDER WIID database (UNU-WIDER, 2025), 

including its Companion version, provides detailed distributional information but suffers from data gaps and 

heterogeneity across sources, and lacks a consistent distinction between pre-tax and post-tax income concepts. For 

these reasons, the analysis relies on the WID. 
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Descriptive statistics for the main variables used in the analysis are reported in Table 1. They 

indicate positive average GDP growth over the period under study. A notable finding is that the 

average increase in the pre-tax Gini coefficient is slightly larger than that in the post-tax Gini 

coefficient. This pattern suggests the effectiveness of fiscal redistribution in reducing income 

inequality, particularly through personal taxes, social security contributions, and transfers, as these 

mechanisms redistribute resources from higher-income to lower-income households and thereby 

alleviate disparities in national income (Duncan and Peter, 2016). A similar pattern is observed for 

the Palma ratio, where the post-tax change even exhibits a decline, indicating that redistribution 

could reduce income inequality at the tails of the distribution. 

Table 1 indicates a general increase in household debt over the sample period, while also pointing 

to some volatility in its development. As shown in Figure 1, household debt generally increased 

from 1980 until the Global Financial Crisis in 2008. This was followed by a period of household 

deleveraging, which was temporarily interrupted by accommodative monetary policy during the 

COVID-19 period and subsequently followed by another phase of deleveraging (Boone et al., 

2022). These changing dynamics may affect the results and are therefore further addressed in 

Section 4.1. 

Figure 1: Household Debt Development 

 

Note: The mean and quartiles were calculated separately for each year. 

Source: BIS Credit to the Non-Financial Sector dataset; authors’ calculations.  

3.2 Methods 

To analyze the dynamic effects of household debt on economic activity, the empirical framework 

follows the local projection approach of Jordà (2005), as applied in the context of household debt 

by Mian et al. (2017). To assess the role of fiscal redistribution, the analysis builds on Yildirim and 

Dibo (2021) by comparing specifications based on pre-tax and post-tax income inequality measures, 
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allowing the contribution of fiscal redistribution to the transmission of household debt shocks to be 

evaluated. Finally, to capture how these effects vary across levels of income inequality, the analysis 

follows Brambor et al. (2006) by estimating marginal effects at different values of the inequality 

measure. 

Within this framework, the analysis focuses on the dynamic response of economic activity to 

household debt and fiscal redistribution across different time horizons. To estimate these 

relationships, the local projection (LP) method is employed, which has been widely used to capture 

the dynamic effects of debt on economic activity and financial stability (e.g., Jordà et al., 2013; 

Mian et al., 2017; Bahadir et al., 2020; Drehmann et al., 2017; Bernardini and Forni, 2020; Müller 

and Verner, 2024; Andrieş et al., 2025). Compared to traditional autoregressive frameworks, LP 

estimates responses at each horizon using separate regressions. In contrast, vector autoregressions 

(VARs) derive impulse responses from a single system of equations, imposing a common dynamic 

structure across horizons. The greater flexibility of LP reduces the risk that misspecification 

propagates over time and is particularly useful for distinguishing between short- and medium-run 

effects of household debt (Jordà, 2005). In addition, LP provides robust statistical inference in 

settings characterized by highly persistent data and long forecast horizons (Montiel Olea and 

Plagborg-Moller, 2021). As a single-equation framework, it also offers flexibility in incorporating 

interaction terms and state-dependent effects, enabling the analysis to capture how the effects of 

household debt vary across different levels of income inequality and how fiscal redistribution 

modifies these dynamics.  

Based on Equation (1), the models are estimated using panel data to analyze how fiscal 

redistribution modifies the impact of household debt over time horizons h = 1, ..., 10 years: 

 Δℎ𝑦𝑖𝑡+ℎ = 𝛼𝑖
ℎ + ∑ 𝛽𝐻𝐻,𝑗

ℎ ∗ Δ1𝑑𝑖𝑡−𝑗
𝐻𝐻𝑝

𝑗=0 + ∑ 𝛽𝑖𝑛𝑒𝑞𝑘 ,𝑗
ℎ ∗ 𝑑𝑖𝑡−𝑗

𝑖𝑛𝑒𝑞𝑘𝑝
𝑗=0    

 + ∑ 𝛽𝑖𝑛𝑡 𝑘,𝑗
ℎ𝑝

𝑗=0 ∗ (Δ1𝑑𝑖𝑡−𝑗
𝐻𝐻 ∗ 𝑑𝑖𝑡−𝑗

𝑖𝑛𝑒𝑞𝑘) + ∑ 𝛿𝑗
ℎ ∗ Δ1𝑦𝑖𝑡−𝑗

𝑝
𝑗=0  (1) 

+ ∑ 𝛤𝑗
ℎ 

∗ 𝑋𝑖𝑡−𝑗
1
𝑗=0 + ∑ 𝜃𝑗

ℎ ∗ 𝑍𝑖𝑡−𝑗
2
𝑗=0 + 𝜖𝑖𝑡+ℎ

ℎ   

where i denotes the country, t the time period, and j = 0, …, p indexes the lags. The variable 𝑦𝑖𝑡 

denotes the logarithm of real GDP. To capture the cumulative effect of household debt shocks, the 

dependent variable is expressed as the h-step-ahead long difference, defined as 

∆ℎ𝑦𝑖𝑡+ℎ = 𝑦𝑖𝑡+ℎ − 𝑦𝑖𝑡. Further, 𝑑𝑖𝑡
𝐻𝐻 denotes household debt-to-GDP ratio in percentage, 𝑑𝑖𝑡

𝑖𝑛𝑒𝑞𝑘 

represents the income inequality measure, where k 𝜖 {1,2} with k = 1 denoting the pre-tax measure 

and k = 2 the post-tax measure and (Δ1𝑑𝑖𝑡
𝐻𝐻 ∗ 𝑑𝑖𝑡

𝑖𝑛𝑒𝑞𝑘) is the interaction term. The model includes 

two sets of control variables following Jordà et al. (2013)2, but with a more detailed focus on the 

lag structure of monetary-policy controls 𝑍𝑖𝑡 including the long-term interest rate and the short-term 

 
2 Following Jordà et al. (2013), investment-to-GDP and the current-account-balance-to-GDP ratio were also 

considered as control variables but are excluded from the model, as they may constitute part of the transmission 

mechanism through which household debt affects economic activity. To assess the sensitivity of this modeling 

choice, the model was estimated using the specification of Jordà et al. (2013). The corresponding results, reported 

in Figures A11 and A12 in the Appendix, remain qualitatively consistent with the baseline findings. 
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interest rate. In line with the monetary policy horizon, which lasts from twelve to twenty-four 

months (Havránek and Rusnák, 2013), two-year lags of interest rate variables are included in 

addition to contemporaneous values and one-year lags. Second, 𝑋𝑖𝑡 includes the CPI in 

contemporaneous form and with one-year lags, following Jordà et al. (2013). The model further 

includes country fixed effects 𝛼𝑖
ℎ. In this paper, time fixed effects are not included in the model as 

their inclusion could over-control for economically meaningful variation by removing the global 

household debt cycle, that is, the synchronized rise and fall of household indebtedness across 

countries that helps explain co-movements in GDP (Mian et al., 2017)3. Finally, 𝜖𝑖𝑡
  is the error 

term. Standard errors are computed using the Driscoll–Kraay estimator with a lag length of two, 

making them robust to heteroskedasticity, serial correlation, and cross-sectional dependence. 

Furthermore, the lag order is set to p = 4 based on the Akaike Information Criterion (AIC) and in 

line with previous studies (Mian et al., 2017). However, as demonstrated by Jordà (2005), LP is 

robust to misspecification of the lag structure. 

To ensure a consistent interpretation of the estimated coefficients discussed below, this paragraph 

outlines the transformation of the variables included in the model. Control variables enter the model 

in levels, with the exception of CPI. Panel unit root tests indicate that these variables are stationary 

in levels, while the first difference of CPI captures the inflation rate and is also stationary. This 

specification is consistent with Jordà et al. (2013). Following Mian et al. (2017),  

household debt-to-GDP enters in first differences, allowing the estimated coefficients to capture 

responses to changes in household debt rather than to its level. The shock is defined as a  

one-standard-deviation increase in household debt growth, computed separately for each horizon. 

Using first differences also reduces concerns about non-stationarity and spurious regression. In 

contrast, income inequality enters in levels to assess how the effect of household debt varies across 

inequality environments. 

Building on this specification, the analysis accounts for heterogeneity across income inequality 

levels by evaluating the effect of household debt on GDP as a conditional marginal effect following 

Brambor et al. (2006). This approach allows both the impact of household debt and the role of fiscal 

redistribution to differ across income inequality levels. Specifically, for a given level of income 

inequality 𝑑 
𝑖𝑛𝑒𝑞 , representing the range of inequality levels observed in the dataset, including 

selected percentiles of the distribution, the effect at horizon h is computed as: 

 𝐼𝑅𝐹ℎ
𝑘 =

𝜕Δℎ𝑦𝑖𝑡+ℎ

𝜕Δ1𝑑𝑖𝑡
𝐻𝐻 = 𝛽𝐻𝐻,ℎ

 + 𝛽𝑖𝑛𝑡𝑘,ℎ
 𝑑 

𝑖𝑛𝑒𝑞 , 𝑘 ∈ {1, 2} (2) 

Where 𝛽𝐻𝐻,ℎ
  denotes the coefficient on household debt growth and 𝛽𝑖𝑛𝑡𝑘,ℎ

  denotes the coefficient 

on the interaction term. The corresponding standard error is given by 

 
3 Mian et al. (2017) show that the global household debt cycle operates through trade linkages. When household 

debt rises, imports fall and net exports improve. However, if many countries deleverage simultaneously, their 

ability to offset weaker domestic demand through exports diminishes, amplifying the global downturn. For 

robustness, year fixed effects were also included. The main findings remain unchanged, and IRF plots are reported 

in Figures A1 and A2 in the Appendix. 
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 𝑆𝐸(𝐼𝑅𝐹ℎ
𝑘(𝑑 

𝑖𝑛𝑒𝑞 )) = √𝑉𝑎𝑟(𝛽𝐻𝐻,ℎ
 ) + 𝑑 

𝑖𝑛𝑒𝑞 
2

𝑉𝑎𝑟(𝛽𝑖𝑛𝑡𝑘,ℎ
 ) + 2𝑑 

𝑖𝑛𝑒𝑞  𝐶𝑜𝑣(𝛽𝐻𝐻,ℎ
 , 𝛽𝑖𝑛𝑡𝑘,ℎ

 ) . (3) 

These marginal effects of household debt are evaluated at selected income inequality levels 𝑑 
𝑖𝑛𝑒𝑞 , 

yielding impulse response functions that vary across the range of income inequality. Specifically, 

the selected values are based on percentiles computed from the pooled distribution of the income 

inequality measure, combining both pre-tax and post-tax observations across all countries and time 

periods. This ensures that the same reference points are used for both specifications and that 

differences reflect the role of fiscal redistribution rather than differences in income inequality levels. 

The analysis focuses on the first quartile (𝑑 
𝑖𝑛𝑒𝑞  = Q1) and third quartile (𝑑 

𝑖𝑛𝑒𝑞  = Q3), which 

represent countries with lower and higher levels of income inequality, respectively4. This approach 

captures cross-country heterogeneity associated with differences in institutional quality and 

financial development (Badarinza et al., 2019; Kumhof et al., 2015). Such heterogeneity may, in 

turn, influence how household debt affects economic activity, a dimension not explicitly considered 

in the existing literature. 

Within this framework, the moderating effect of fiscal redistribution is identified as the difference 

between post-tax and pre-tax responses for each horizon h and each income inequality level 𝑑 
𝑖𝑛𝑒𝑞  

 ∆𝐼𝑅𝐹ℎ(𝑑 
𝑖𝑛𝑒𝑞 ) = 𝐼𝑅𝐹ℎ

2(𝑑 
𝑖𝑛𝑒𝑞 ) −  𝐼𝑅𝐹ℎ

1(𝑑 
𝑖𝑛𝑒𝑞 ). (4) 

Statistical inference for the estimated moderating effect is based on a paired country-cluster 

bootstrap with 1,000 replications (Cameron et al., 2008). In each replication, countries are sampled 

with replacement, while all available annual observations for each selected country are retained. 

Consequently, the resampling block corresponds to the complete country-specific time series rather 

than to a fixed-length moving time block. Because the panel is unbalanced, the length of each block 

equals the number of available observations for the corresponding country and therefore varies 

across countries. For each bootstrap sample, both the pre-tax and post-tax local-projection models 

are re-estimated at every horizon and the difference between the corresponding impulse responses 

is calculated within the same replication: 

 ∆𝐼𝑅𝐹ℎ
∗(𝑏)(𝑑 

𝑖𝑛𝑒𝑞 ) = 𝐼𝑅𝐹ℎ
2∗(𝑏)

(𝑑 
𝑖𝑛𝑒𝑞 ) −  𝐼𝑅𝐹ℎ

1∗(𝑏)
(𝑑 

𝑖𝑛𝑒𝑞 ),    b=1,…,1000, (5) 

where the superscript (b) denotes the bootstrap replication. Estimating both specifications on the 

same bootstrap sample and computing their difference within each replication preserves the 

covariance between the pre-tax and post-tax impulse responses. Pointwise 90% confidence intervals 

are then obtained from the empirical bootstrap distribution using the 5th and 95th percentiles: 

 𝐶𝐼0.90,ℎ(𝑑 
𝑖𝑛𝑒𝑞 ) = [𝑄0.05 (Δ𝐼𝑅𝐹ℎ

∗(𝑏)
(𝑑 

𝑖𝑛𝑒𝑞 )) , 𝑄0.95 (Δ𝐼𝑅𝐹ℎ
∗(𝑏)

(𝑑 
𝑖𝑛𝑒𝑞 ))]. (6) 

 
4 To avoid bias arising from the choice of specific quartiles, Figures A7 and A8 in the Appendix report results for 

nearly the entire income distribution, excluding only extreme values by using the 5th and 95th percentiles as the 

minimum and maximum inequality levels. The results obtained using these broader inequality thresholds confirm 

that the main findings are unchanged relative to those based on the Q1 and Q3 inequality levels. 
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This approach allows the moderating effect of fiscal redistribution to be traced over time while 

enabling the transmission of household debt shocks to differ between countries with lower and 

higher levels of income inequality. A direct redistribution indicator, typically defined as the 

difference between pre-tax and post-tax inequality (Berg et al., 2018), is not included in the model. 

Such a measure would be mechanically linked to the underlying inequality measure and could 

introduce multicollinearity, leading to inflated standard errors and less precise estimates. As a result, 

using a direct redistribution measure would make it difficult to include the inequality level in the 

same framework and thus limit the ability to evaluate how the effects of household debt and fiscal 

redistribution vary across different inequality levels. Instead, the analysis relies on comparing 

impulse response functions across the pre-tax and post-tax specifications, allowing the contribution 

of fiscal redistribution to be assessed in a transparent and consistent manner across horizons and 

income inequality levels (Yildirim and Dibo, 2021). 

The differences between post-tax and pre-tax responses reflect different concepts of redistribution 

depending on the inequality measure used. Overall redistribution is defined, following Berg et al. 

(2018), as the difference between the pre-tax and post-tax Gini coefficients. This definition captures 

the aggregate redistributive effect of the fiscal system across the entire income distribution and 

corresponds to the Reynolds–Smolensky Index. In contrast, top-to-bottom redistribution focuses on 

the extremes of the income distribution and is defined as the difference between the pre-tax and 

post-tax responses when the Palma ratio is used, reflecting how effectively taxes and transfers 

reduce the income gap between the top 10 percent and the bottom 40 percent of households. While 

redistribution defined using the Gini coefficient reflects overall redistribution, redistribution 

defined using the Palma ratio emphasizes changes at the tails of the distribution. Considering both 

perspectives allows the analysis to assess whether the role of fiscal redistribution differs depending 

on its distributional focus.  

As household debt growth may be endogenous, the IV framework is employed primarily as a 

diagnostic tool to test its potential endogeneity. In this setup, household debt growth is instrumented 

using the Financial Development Index constructed by Svirydzenka (2016) and the banking net 

interest margin from the Global Financial Development Database (World Bank, 2022), both lagged 

by one period. The choice of instruments is motivated by their ability to capture credit supply 

conditions rather than contemporaneous macroeconomic demand. The Financial Development 

Index reflects the structural capacity of the financial system to intermediate credit, encompassing 

dimensions such as depth, access, and efficiency, and thus captures factors influencing credit 

supply. The banking net interest margin, in turn, captures the cost of financial intermediation and 

thus directly affects lending conditions and credit supply (Claessens et al., 2018). Both instruments 

are therefore expected to be correlated with household debt growth, while affecting future GDP 

only indirectly. 

Endogeneity is formally tested using a GMM distance test (difference-in-Hansen test). The 

corresponding test statistics and p-values for all horizons are reported in Table A5 in the Appendix. 

The null hypothesis of exogeneity is not rejected for most horizons in both the pre-tax and post-tax 

specifications. However, evidence of potential endogeneity emerges at the sixth horizon in both 

specifications. Overall, the results suggest that household debt growth can be treated as exogenous 

within the empirical framework. At the same time, the main analysis focuses primarily on horizons 
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four to seven, where evidence of endogeneity appears only at the sixth horizon and at the 5% 

significance level, but not at the 1% level. This suggests that the core results are not substantially 

affected. Treating household debt growth as exogenous is also consistent with the underlying 

economic mechanism: household borrowing is likely to be influenced to a large extent by credit 

supply conditions rather than contemporaneous income fluctuations, while GDP, used here as a 

proxy for aggregate income, may not exert a strong immediate effect on household debt (Mian et 

al., 2017). 

Finally, the robustness of the results is assessed by excluding the post-COVID-19 period, during 

which elevated volatility in household debt was driven by accommodative monetary policy and may 

influence the estimates (see Figure 1). Additional robustness checks consider pre- and post-Global 

Financial Crisis subsamples, advanced and emerging market economies, and the decomposition of 

household debt into mortgage and non-mortgage borrowing, where the latter primarily captures 

consumption-related loans that may affect economic activity differently. Although the ECB sample 

is limited to 22 European countries due to data availability (presented in Table A4 in the Appendix), 

it still provides a meaningful robustness check, as 16 of the 22 countries are also included in the 

main regressions. Moreover, the harmonized structure of the ECB dataset supports the 

methodological framework by allowing for a consistent decomposition of household debt across 

countries. As such, the results based on this dataset provide additional insight into how the 

moderating effect of fiscal redistribution differs across types of household debt. 

4. Results 

This paper examines how fiscal redistribution affects the impact of household debt on GDP and 

how these effects vary across different levels of income inequality. The comparison of results from 

pre-tax and post-tax models is used to test whether fiscal redistribution can moderate the adverse 

effect of household debt on economic activity. The analysis examines the responses across different 

levels of income inequality, represented here by the first (Q1) and third (Q3) quartiles of the Gini 

coefficient and Palma ratio. The potential moderating effect of fiscal redistribution is evaluated 

primarily in the medium run, at horizons 4 to 7. During this period, debt-service burdens rise and 

reach their peak, and the spending capacity of indebted households is most constrained, as discussed 

in Section 2. Fiscal redistribution may therefore help alleviate budget pressures on indebted 

households and support their consumption, potentially leading to a less pronounced decline in GDP. 

The results are presented in Figures 2 and 4, where the top row (Panels A–C) reports the results for 

the first quartile (Q1) of income inequality, while the bottom row (Panels D–F) reports the 

corresponding results for the third quartile (Q3). Within each row, the columns present the results 

sequentially. The first column shows the GDP response to a household-debt shock when fiscal 

redistribution is not considered, the second column shows the response when fiscal redistribution 

is taken into account, and the third column reports the differences between the post-tax and pre-tax 

specifications, which are consistent with the moderating effect of fiscal redistribution.  

As shown in Figure 2, the GDP response to a household debt shock is less negative, and in some 

cases may even turn positive when fiscal redistribution is considered, particularly in the medium 

run. This pattern is most pronounced around the seventh-year horizon, when debt-service payments 
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peak (see Figure 2, Panels C and F). The results indicate that overall redistribution helps relieve the 

strained budgets of indebted households, thereby supporting their spending capacity, consistent 

with a moderating effect of fiscal redistribution. The magnitude of this moderating effect indicates 

that GDP is 1.44 percentage points higher when overall redistribution is considered in countries 

with lower income inequality (see Figure 2, Panel C), and 1.17 percentage points higher in countries 

with higher income inequality (see Figure 2, Panel F), relative to the model based on the pre-tax 

Gini coefficient. The results point to three key findings. First, the GDP response following a credit 

shock appears to improve when the countercyclical role of overall redistribution is taken into 

account. Second, the magnitude of this effect may vary with the level of income inequality across 

countries. Third, the adverse impact of household-debt shocks on GDP is more pronounced in 

countries with lower levels of income inequality. This unanticipated result calls for closer 

examination to understand the underlying mechanisms. 

Figure 2: Effect of Overall Redistribution on GDP after a Household Debt Shock (Gini-Based) 

 

Source: Authors’ calculations. 

The key differences across levels of income inequality are summarized in Table 25, which reports 

the medians of selected variables and offers a possible explanation for why the moderating effect 

 
5 The values are based on observations from 2000 onward to ensure comparability in data coverage. For each 

country, the average income inequality measure over this period was then computed and used to assign countries 

to quartiles. Medians of the selected variables were subsequently calculated within each quartile group. 
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of overall redistribution and the impact of household debt shocks on GDP may differ between 

countries with lower and higher income inequality. 

Table 2 reveals contrasts between the selected quartiles. Countries in the first quartile exhibit higher 

levels of household indebtedness, which are typically associated with higher debt-service ratios and 

greater budgetary pressure on indebted households. Countries with lower income inequality also 

display higher credit-market participation among low-income households, who are the most 

vulnerable to reductions in consumption during the debt-repayment period. Higher overall 

household indebtedness and broader credit-market participation among low-income households are 

consistent with a more pronounced negative effect of household debt on GDP in countries with 

lower income inequality than in those with higher income inequality. While differences in income 

inequality are evident, the magnitude of the moderating effect is also related to the degree of overall 

redistribution, which is 1.87 points higher in countries with lower income inequality (see Table 2, 

column 2). This disparity in redistributive capacity is likely to be one of the key mechanisms 

through which the moderating effect of overall redistribution becomes stronger in countries with 

lower levels of income inequality compared to those with higher income inequality.  

Table 2: Variable Medians by Inequality Quartile (Gini-Based) 

Quartile 𝑑𝐻𝐻 overall Gini1 Gini2 bottom_40 

1 76.60 13.22 39.60 25.94 40.98 

3 63.15 11.35 49.49 36.73 33.12 

Note: The variables 𝑑𝐻𝐻 , 𝐺𝑖𝑛𝑖1 , 𝐺𝑖𝑛𝑖2, 𝑜𝑣𝑒𝑟𝑎𝑙𝑙, bottom_40 denote household debt-to-GDP ratio in percent, the 

Gini coefficient pre-tax and post-tax, the level of redistribution defined by Berg et al. (2018) as the difference 

between 𝐺𝑖𝑛𝑖1 𝑎𝑛𝑑 𝐺𝑖𝑛𝑖2 and credit-market participation of individuals in the bottom 40 percent of the income 

distribution, respectively. Household debt data are from the BIS Credit to the Non-Financial Sector dataset, Gini 

coefficients from the World Inequality Database (WID) and credit-market participation data from the World 

Bank’s Global Findex Database (World Bank, 2025a). 

To examine the moderating effect of fiscal redistribution across the full spectrum of income 

inequality during the period in which debt-service burdens rise and reach their peak, Figure 3 

presents GDP responses at horizons 4 to 7. Consistent with the previous results, the adverse effect 

of household debt weakens as income inequality increases, with GDP responses becoming less 

negative and eventually positive. However, the moderating effect of overall redistribution (third 

column of Figure 3) becomes less pronounced at higher inequality levels and remains statistically 

insignificant. The negative slope of the GDP-response difference further indicates that the 

moderating effect of overall redistribution is relatively stronger in countries with lower income 

inequality. 

These results are consistent with the following mechanism. As shown in Table A1, higher income 

inequality is associated with lower household indebtedness and a lower degree of credit-market 

participation among low-income households. In such countries, the moderating effect of overall 

redistribution appears to be limited, as only a small share of low-income households is indebted and 

overall household indebtedness is relatively low, which may reduce the scope for redistribution to 

ease their budget constraints. 
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Figure 3: Effect of Overall Redistribution (Gini-Based) on GDP at Selected Horizons across the 

Full Range of Inequality Levels 

 

Source: Authors’ calculations. 
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The Gini-based results contrast with the prevailing literature, which generally associates higher 

income inequality with a stronger adverse effect of household debt on GDP. Instead, the findings 

are consistent with structural differences in household indebtedness and credit-market participation 

among low-income households. They also indicate that the moderating effect of overall 

redistribution is stronger in countries with lower income inequality. Because the Gini coefficient is 

less sensitive to changes at the tails of the income distribution, it cannot adequately reflect the 

moderating role of fiscal redistribution for low-income households. For this reason, the Palma ratio 

is also employed as a measure of income inequality. It is constructed as the ratio of the income share 

of the richest 10 percent to that of the poorest 40 percent and thus provides a different perspective 

for assessing distributional dynamics relevant to the transmission of household debt shock. 

Figure 4: Effect of Top-to-Bottom Redistribution on GDP after a Household Debt Shock (Palma-

Based) 

 

Source: Authors’ calculations. 

When the Palma ratio is considered, results similar to those obtained from the Gini-based models 

emerge. The results suggest that top-to-bottom redistribution moderates the adverse effect of 

household debt on GDP, particularly in the medium run (see Figure 4, Panels C and F). The adverse 

impact of household debt on GDP appears stronger in countries with lower income inequality (see 

Figure 4, Panels A and D), as shown in Figure 2. However, the negative effect of household debt 

on GDP is less pronounced in the first quartile (Q1) when using the Palma ratio  

(see Figure 4, Panel A) than in the specification using the Gini coefficient (see Figure 2, Panel A). 
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This difference may reflect the lower level of household indebtedness in the first quartile (Q1) when 

using the Palma ratio, compared to the corresponding quartile based on the Gini coefficient, as 

shown in Table A1. Nevertheless, certain differences emerge between the models based on the Gini 

coefficient and those using the Palma ratio. The specifications employing the Gini coefficient 

indicate a stronger moderating effect of fiscal redistribution on the negative impact of household 

debt on GDP in countries with lower income inequality (see Figure 2, Panels C and F). In contrast, 

models incorporating the Palma ratio suggest that this alleviating effect, again most visible around 

the seventh horizon, tends to be stronger in countries with higher income inequality (1.06 

percentage points; see Figure 4, Panel F) than in those with lower income inequality level (0.64 

percentage points; see Figure 4, Panel C). This pattern stands in sharp contrast to the Gini-based 

results, where the moderating effect was stronger in countries with lower income inequality. In the 

Gini specification, the largest difference in the moderating effect of overall redistribution amounted 

to 0.27 percentage points in favor of low-inequality countries, whereas the corresponding difference 

using the Palma ratio, capturing the effect of top-to-bottom redistribution, reverses sign and widens 

to 0.42 percentage points in favor of the countries with higher income inequality. The results suggest 

that when controlling for changes at the tails of the income distribution, as captured by the Palma 

ratio, the alleviating effect appears stronger in countries with higher income inequality. However, 

a comparison of the two redistribution measures suggests that the estimated moderating effect of 

overall redistribution is generally larger than that of top-to-bottom redistribution across almost all 

horizons, irrespective of the level of income inequality (see Table A6). Table 3 helps clarify the key 

sources of variation underlying the differences in GDP responses between the first and third 

quartiles (Q1 and Q3) reported in Figure 4, as well as the differences between the Palma-based 

results in Figure 4 and the Gini-based results in Figure 2. 

Table 3: Variable Medians by Inequality Quartile (Palma-Based) 

Quartile 𝑑𝐻𝐻 top-to-bottom Palma1 Palma2 bottom_40 

1 68.70 0.86 1.84 0.95 39.69 

3 66.55 1.61 3.23 1.58 36.25 

Note: The variables 𝑑𝐻𝐻 , 𝑃𝑎𝑙𝑚𝑎1 , 𝑃𝑎𝑙𝑚𝑎2 , 𝑡𝑜𝑝-𝑡𝑜-𝑏𝑜𝑡𝑡𝑜𝑚, bottom_40 denote household debt-to-GDP ratio in 

percent, the Palma ratio pre-tax and post-tax, the level of redistribution defined by Berg et al. (2018) as the 

difference between Palma1 and Palma2 and credit-market participation of individuals in the bottom 40 percent of 

the income distribution, respectively. Household debt data are from the BIS Credit to the Non-Financial Sector 

dataset, Palma ratios from the World Inequality Database (WID) and credit-market participation data from the 

World Bank’s Global Findex Database (World Bank, 2025a). 

In contrast to the redistribution based on the Gini coefficient (Table 2), redistribution measured by 

the Palma ratio6 (top-to-bottom redistribution) is substantially higher in countries with higher 

income inequality (Table 3). These differences suggest that countries with higher inequality target 

fiscal redistribution more directly at the tails of the income distribution. Indebted low-income 

households in these countries are also the most exposed to negative income shocks following 

household debt shocks, and redistribution aimed at the tails of income distribution can therefore 

 
6 Following the definition of redistribution based on the Gini coefficient used by Berg et al. (2018), an analogous 

approach is applied to capture redistribution at the tails of the income distribution using the Palma ratio, defined 

as the difference between the pre-tax and post-tax Palma ratios. 
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play a more significant role in easing their strained budgets. This may explain why the alleviating 

effect of redistribution is more pronounced in countries with higher income inequality. In contrast, 

for countries with lower inequality, the scope for further redistribution is limited. Reducing the 

Palma ratio from 1.84 to 0.95 (see Table 3) is considerably more difficult than lowering it from 3.23 

to 1.58 (see Table 3), as a Palma ratio close to or below 1 indicates a highly equal income 

distribution where the bottom 40 percent already receive a larger share of income than the top 10 

percent (Cobham and Sumner, 2014). Hence, in countries with lower income inequality, the 

potential for additional reductions in inequality in the tails of income distribution through top-to-

bottom redistribution is inherently smaller, which weakens its moderating effect. 

Given these differences between countries with lower and higher income inequality, the subsequent 

analysis, as in the Gini-based specification, examines the marginal effects of household debt shocks 

on GDP across the full range of the Palma ratio (Figure 5). The GDP response following a household 

debt shock becomes statistically significant at selected horizons, particularly at the lower and upper 

ends of the Palma ratio distribution. However, in contrast to the Gini-based models, the slope of 

differences in GDP responses is positive (third column of Figure 5), suggesting that the moderating 

effect of top-to-bottom redistribution may become stronger at higher levels of income inequality. 

This pattern is consistent with redistribution being more strongly targeted toward low-income 

households in countries with higher income inequality. At the same time, the estimated moderating 

effect remains statistically significant up to approximately the third quartile of the Palma ratio, 

corresponding to a value of about 3 (see Table 3). At higher levels of income inequality, it is 

generally no longer statistically significant, with the exception of the seventh horizon. One plausible 

explanation is that countries at the upper end of the Palma distribution exhibit relatively low 

household indebtedness and limited credit-market participation among low-income households (see 

Table A1). As a result, top-to-bottom redistribution has fewer indebted households to support, 

limiting its ability to alleviate debt-service pressures and, consequently, its moderating effect. At 

lower levels of income inequality, the moderating effect is mostly statistically significant, but its 

economic magnitude remains limited. This may reflect the fact that these countries already exhibit 

relatively low Palma ratios and that redistribution operates in a more broad-based manner. 

Consequently, the scope for additional top-to-bottom redistribution directed specifically toward 

indebted vulnerable households is inherently limited, which helps explain why its overall stabilizing 

capacity remains weak. 

The Palma-based models suggest that household debt may exert a more negative effect on GDP in 

countries with lower income inequality. Another key finding of the Palma-based model is that top-

to-bottom redistribution can moderate the adverse effects of household debt more strongly in 

countries with higher income inequality than in countries with lower income inequality. However, 

this moderating effect remains statistically insignificant at the highest levels of the Palma ratio, 

likely because low-income households exhibit low credit-market participation and overall 

household indebtedness is limited in these countries. 
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Figure 5: Effect of Top-to-Bottom Redistribution (Palma-Based) on GDP at Selected Horizons 

across the Full Range of Inequality Levels 

 

Source: Authors’ calculations. 
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4.1 Robustness Check 

To assess the robustness of the results obtained from Gini- and Palma-based models,  

Figures 6 and 7 present estimates excluding the COVID-19 period. The period of the COVID-19 

pandemic was marked by a surge in household indebtedness (see Figure 1), during which the 

average level of household debt increased by 4 percentage points in 2020, compared to an average 

annual change of 0.8 percentage points before 2020. Because the high volatility of household debt 

at the outbreak of the pandemic and the subsequent deleveraging of the household sector could 

influence the estimates, all observations after 2019 were excluded from the regression. 

Figure 6: Effect of Overall Redistribution on GDP after a Household Debt Shock before COVID-

19 (Gini-Based) 

 

Source: Authors’ calculations. 

Figure 6 indicates that the main conclusions of the Gini-based model remain robust to the exclusion 

of the specific subperiod, confirming the stability of the estimated relationship. The patterns 

documented in the full sample persist. Household debt exerts a more pronounced negative effect on 

GDP in countries with lower income inequality (see Figure 6, Panel A), while fiscal redistribution 

moderates this effect primarily during the period when debt-service burdens rise and reach their 

peak (see Figure 6, third column). The moderating effect also remains stronger in countries with 

lower income inequality (see Figure 6, Panel C). 
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Figure 7: Effect of Top-to-Bottom Redistribution on GDP after a Household Debt Shock before 

COVID-19 (Palma-Based) 

 

Source: Authors’ calculations. 

Similarly, the Palma-based model remains robust to the exclusion of the specific subperiod (see 

Figure 7). The main patterns observed in the full sample persist, with fiscal redistribution 

moderating the adverse effects of household debt primarily around the debt-service peak. In contrast 

to the Gini-based results, the moderating effect remains larger in countries with higher income 

inequality (see Figure 7, Panel F). Together, these results confirm the stability of the estimated 

relationships across specifications and subperiods. 

The following robustness exercises focus on the Gini-based specification, as overall redistribution 

exhibits the strongest moderating effect in the baseline results. Owing to data limitations in the 

subsample analyses, the estimation is restricted to horizons h = 0, …, 7, which still cover the debt-

service peak period. 

The first robustness check divides the sample into pre- and post-Global Financial Crisis (GFC) 

periods to examine whether the baseline findings are sensitive to the structural changes in credit 

markets and banking regulation following the GFC (Boone et al., 2022). The subsample estimates 

(see Figures A3 and A4) are associated with wider confidence intervals and should therefore be 

interpreted with caution. Nevertheless, they preserve the same qualitative pattern as the baseline 

results. The loss of statistical significance likely reflects the substantial reduction in the effective 
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sample size, particularly at medium-run horizons, as the use of h-step-ahead differences and lagged 

controls considerably shortens the usable time dimension within each subsample. 

The second robustness check divides the sample into advanced economies (AEs) and emerging 

market economies (EMEs; see Table A2), following the IMF (2023) classification. This distinction 

allows the estimated effects of household debt shocks to be evaluated separately in economies with 

deep credit markets and high financial inclusion and in economies characterized by more limited 

household credit penetration. The robustness check therefore assesses whether the baseline results 

are influenced by cross-country differences in financial development and credit-market 

participation. The estimates for AEs (see Figure A5) remain qualitatively consistent with the 

baseline results. For EMEs (see Figure A6), the estimates are associated with wider confidence 

intervals. With the exception of the early horizons and horizon 6 for countries with lower income 

inequality, both the GDP responses and the redistribution effects are mostly statistically 

insignificant and associated with wide confidence intervals, particularly during the debt-service 

peak period, although the estimated redistribution effect remains generally positive. These findings 

are consistent with the descriptive evidence in Table A1, which shows that EMEs are concentrated 

mainly in the highest Gini quartile, where household indebtedness and credit-market participation 

among low-income households are relatively low. This limits the scope for household debt shocks 

to generate pronounced debt-service pressures and, consequently, reduces the potential for fiscal 

redistribution to stabilize economic activity. Overall, the AE estimates remain qualitatively 

consistent with the baseline results, whereas the EME estimates should be interpreted with caution 

because of their wider confidence intervals. 

4.2 Mortgage vs Non-Mortgage Debt in European Countries 

As fiscal redistribution and economic activity may interact differently across types of household 

debt, the analysis further distinguishes between mortgage and non-mortgage borrowing. Before 

presenting these results, the baseline specification is re-estimated for the European subsample using 

total household debt from the ECB dataset. This provides a benchmark with the same country 

coverage, time span, and data source as the subsequent debt-type analysis. The corresponding 

results, reported in Figures A9 and A10 in the Appendix, remain qualitatively consistent with the 

baseline findings, indicating that the differences discussed below primarily reflect the 

decomposition of household debt rather than changes in sample composition or data source. 

Descriptive statistics for the European estimation sample are reported in Table A3 in the Appendix. 

Distinguishing between mortgage and non-mortgage debt is economically relevant because these 

debt types differ in their underlying purpose, contract structure, and implications for household 

balance sheets. Mortgage debt is primarily associated with housing investment and typically 

involves large, long-term, collateralized contracts, whereas non-mortgage debt largely consists of 

consumer credit characterized by smaller loan sizes and shorter maturities (Fulford, 2015; Kaplan 

et al., 2014). These differences imply that debt-service burdens may evolve differently across debt 

types, potentially leading to heterogeneous effects on economic activity. 

To account for these differences, household debt is decomposed into mortgage and non-mortgage 

debt. Due to the shorter time span of the disaggregated data and the need to preserve degrees of 
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freedom, the analysis focuses on horizons h=1,…,7, which still cover the period during which debt-

service burdens rise and typically reach their peak. 

Figure 8: Effect of Overall Redistribution on GDP after a Household Mortgage Debt Shock 

(Gini-Based) 

 

Source: Authors’ calculations. 

Figure 8 reports the GDP responses to a mortgage debt shock under the Gini-based specification. 

The results indicate a more pronounced negative effect of mortgage debt on GDP in countries with 

lower income inequality, peaking at the fourth horizon after the mortgage debt shock  

(see Figure 8, Panel A). At the same time, this adverse effect is moderated by overall redistribution 

(see Figure 8, Panel C), especially between the third and fifth horizons. This pattern suggests that 

redistribution is most effective in alleviating budget constraints when households are most 

constrained. In contrast, both the GDP response and the moderating effect of overall redistribution 

in countries with higher income inequality remain largely insignificant (see Figure 8, Panels D–F), 

potentially reflecting lower mortgage indebtedness and therefore weaker debt-service pressures on 

household budgets. By comparison, the more pronounced negative effect of mortgage debt in 

countries with lower income inequality likely reflects higher mortgage exposure and greater overall 
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household indebtedness (see Table 4)7. In addition, greater redistributive capacity in countries with 

lower income inequality, combined with higher debt exposure, creates greater scope for fiscal 

redistribution to alleviate budget pressures on indebted households. This supports the stronger 

moderating effect of overall redistribution in countries with lower income inequality (see Table 4). 

Figure 9: Share of New Mortgage and Non-Mortgage Loans with a Fixed-Rate Period of up to 

Five Years 

 

Note: The median and quartiles were calculated separately for each year. Fixation periods of up to five years 

include variable-rate loans as well as loans with interest rate fixation of up to one year and between one and five 

years. For non-mortgage debt, the interquartile range lies close to the median, indicating that nearly all non-

mortgage debt is subject to interest rate fixation periods of up to five years. 

Source: ECB MFI Interest Rate (MIR) statistics (ECB, 2025b).  

The negative GDP response to a mortgage debt shock reaches its peak earlier than in the aggregate 

specification (see Figures 2 and 8). While the debt-service ratio is expected to peak around the 

seventh year after the shock (Drehmann et al., 2017), mortgage debt exhibits a more pronounced 

negative impact around the fourth horizon. This earlier response likely reflects the prevalence of 

relatively short fixation periods in European mortgage markets, which are the only markets covered 

in the ECB sample, where a substantial share of loans is refixed within five years  

(see Figure 9, Panel A)8. As fixation periods expire, borrowing costs may rise, increasing debt-

 
7 For each country, the average value of the income inequality measure over the available sample period was 

calculated and used to assign countries to quartiles. Subsequently, median values of the selected variables were 

computed within each quartile group. 
8 Information on interest rate fixation for new loans is available for all countries included in the sample except 

Czechia, Hungary, and Sweden, due to data limitations. Although the time span is relatively short, it covers the 

period 2017–2023, characterized by a low-interest-rate environment, particularly during the COVID-19 period 

(Boone et al., 2022). While such conditions increase households’ incentives to lock in borrowing costs through 
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service burdens and reducing the spending capacity of indebted households. Fiscal redistribution 

begins to moderate these pressures between the third and fifth years after the shock, particularly in 

countries with lower income inequality, consistent with a medium-run adjustment driven by 

repayment pressures between the fourth and seventh years after the debt shock (Drehmann et al., 

2017; Mian et al., 2017). 

Figure 10: Effect of Top-to-Bottom Redistribution on GDP after a Household Mortgage Debt 

Shock (Palma-Based) 

 

Source: Authors’ calculations. 

The results based on top-to-bottom redistribution (see Figure 10, Panels A–C) are broadly consistent 

with those obtained using overall redistribution in countries with lower income inequality  

(see Figure 8, Panels A–C). In both cases, fiscal redistribution moderates the adverse effect of 

mortgage debt between the third and fifth years after the shock, with the strongest negative impact 

occurring at the fourth horizon. This suggests that redistribution targeted at low-income households 

is able to alleviate budget pressures in a similar way to overall redistribution in countries with lower 

income inequality. However, some differences emerge in countries with higher income inequality. 

In these countries, the GDP response following a mortgage debt shock appears positive and 

 
longer fixation periods (Campbell, 2013), the median share of fixation periods of up to five years remains close to 

50%, indicating a substantial share of new loans with shorter fixation. Despite considerable cross-country 

variation, the median remains mostly above the 50% threshold, suggesting that in a substantial number of countries 

the majority of new loans have interest rate fixation of up to five years. 
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statistically significant at selected horizons when top-to-bottom redistribution is considered (see 

Figure 10, Panel E). The positive GDP response following a mortgage debt shock likely reflects 

lower mortgage exposure, which reduces pressure on household budgets and limits the negative 

impact on household consumption (see Table 4). The more positive GDP response further suggests 

that redistribution targeted at low-income households increases their spending capacity and 

supports economic activity, particularly at the fourth and fifth horizons. Moreover, the moderating 

effect of top-to-bottom redistribution is stronger in countries with higher income inequality, likely 

reflecting higher levels of top-to-bottom redistribution (see Table 4). 

Table 4: Variable Medians by Inequality Quartile for the Mortgage and Non-Mortgage Debt 

Sample 

Ineq. 

Measure 
Quartile 𝑡𝑜𝑡𝑎𝑙 mortgage 

non-

mortgage 
redist pre-tax post-tax 

Gini 1 50.07 37.81 8.56 12.73 38.93 26.05 

Gini 3 35.81 20.40 12.18 12.04 46.55 33.75 

Palma 1 50.07 37.81 8.56 0.80 1.75 0.95 

Palma 3 35.81 20.40 12.18 1.25 2.66 1.38 

Note: The variables Quartile, total, mortgage, non-mortgage, redist, pre-tax, post-tax denote the Quartiles based 

on countries' average income inequality over the sample period, the total household debt-to-GDP ratio in percent, 

the mortgage debt-to-GDP ratio in percent, the non-mortgage debt-to-GDP ratio in percent, the level of 

redistribution defined by Berg et al. (2018) as the difference between the pre-tax and post-tax inequality measures, 

and the pre-tax and post-tax inequality measures, respectively. Debt statistics are obtained from the ECB Balance 

Sheet Items (BSI) statistics, while the inequality measures are obtained from the World Inequality Database (WID). 

Turning to non-mortgage debt, the results presented in Figure 11 indicate that the adverse GDP 

response is again more pronounced in countries with lower income inequality. The negative 

response of GDP observed around the fourth year after the shock in countries with lower income 

inequality (see Figure 11, Panel A), followed by subsequent moderation, likely reflects the shorter 

maturities of non-mortgage debt relative to mortgage debt (Fulford, 2015; Kaplan et al., 2014). As 

these loans are repaid, the debt-service burden declines more rapidly, reducing pressure on 

household budgets and supporting household consumption. This interpretation is further reinforced 

by interest rate fixation periods, which indicate that almost all non-mortgage loans are subject to 

relatively short initial fixation periods, typically up to five years (see Figure 9, Panel B). As a result, 

debt-service pressures related to non-mortgage debt may arise around the fourth horizon, potentially 

contributing to the decline in GDP observed in the medium run.  

When focusing on the moderating effect of overall redistribution, its peak effect is 0.2 percentage 

points larger in countries with lower income inequality (see Figure 11, Panels C and F), likely 

reflecting higher levels of overall redistribution in these countries (see Table 4). Furthermore, the 

moderating effect of overall redistribution peaks around the third or fourth horizon depending on 

the level of income inequality (see Figure 11, Panels C and F). This suggests that overall 

redistribution is most effective when households face the strongest debt-service pressures. 

However, compared to mortgage debt, the moderating effect of overall redistribution is statistically 

significant primarily in countries with higher income inequality (see Figure 11, Panel F). This 

pattern may reflect differences in non-mortgage indebtedness across income inequality levels. 
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Lower levels of non-mortgage debt in countries with lower income inequality tend to limit the scope 

for overall redistribution to ease budget constraints, while higher levels of non-mortgage debt in 

countries with higher income inequality increase the potential for overall redistribution to support 

household budgets (see Table 4). 

Figure 11: Effect of Overall Redistribution on GDP after a Household Non-Mortgage Debt 

Shock (Gini-Based) 

 

Source: Authors’ calculations. 

Results for non-mortgage debt with top-to-bottom redistribution are broadly consistent with those 

based on overall redistribution (see Figure 11), while the moderating effect of fiscal redistribution 

is more significant in countries with higher income inequality (see Figure 12, Panel F). This pattern 

can be explained by the same underlying mechanism as in the case of overall redistribution. 

Consistent with the mechanism observed for overall redistribution, the moderating effect of top-to-

bottom redistribution appears stronger in countries with higher income inequality, likely reflecting 

higher levels of redistribution targeted at the tails of the income distribution (see Table 4).  

The robustness check confirms the moderating effect of fiscal redistribution when accounting for 

different types of household debt by distinguishing between mortgage and non-mortgage 

borrowing, which primarily captures consumption debt. This distinction reflects differences in the 

underlying purpose, contract structure, and implications of these debt types for household balance 

sheets (Fulford, 2015; Kaplan et al., 2014). Such structural differences imply that debt-service 
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burdens may evolve differently across debt types, potentially leading to heterogeneous effects on 

economic activity. 

Figure 12: Effect of Top-to-Bottom Redistribution on GDP after a Household Non-Mortgage 

Debt Shock (Palma-Based) 

 

Source: Authors’ calculations. 

For both mortgage and non-mortgage debt, the results indicate a more pronounced negative effect 

on GDP in countries with lower income inequality, with the largest effects typically observed 

around the fourth horizon after the debt shock. While the debt-service ratio is generally expected to 

peak around the seventh year, the earlier response likely reflects the prevalence of relatively short 

interest rate fixation periods in European mortgage and non-mortgage markets, where a substantial 

share of loans is refixed within five years. For non-mortgage debt, the earlier peak may also reflect 

its shorter maturities. As debt-service pressures decline more rapidly, part of the observed 

moderation may therefore reflect the natural repayment of these loans in addition to the effect of 

fiscal redistribution. By contrast, in the case of mortgage debt, fiscal redistribution may also operate 

through mortgage-specific policy instruments, such as mortgage interest deduction schemes 

(Vangeel et al., 2022; Van Hoenselaar et al., 2021). Importantly, while top-to-bottom redistribution 

appeared largely insignificant in the aggregate household debt specification, distinguishing between 

debt types reveals significant moderating effects, suggesting that redistribution targeted at low-



Do Inequality and Fiscal Redistribution Matter When Credit Bites Back?  29 
 

income households is more effective when debt exposure is concentrated in vulnerable groups and 

specific categories of household debt. 

The more pronounced adverse effect of mortgage debt in countries with lower income inequality is 

consistent with their higher mortgage indebtedness and greater redistributive capacity (see Table 

4), which together create more scope for fiscal redistribution to alleviate budget pressures. By 

contrast, for non-mortgage debt, the moderating effect is statistically significant primarily in 

countries with higher income inequality, likely reflecting their higher non-mortgage indebtedness. 

5. Discussion 

The theoretical literature shows that household debt affects economic activity differently across 

horizons (Mian et al., 2017). The same pattern documented in the literature also emerges from the 

present analysis when household debt is interacted with the pre-tax inequality measure, showing a 

short-run increase in GDP followed by a medium-run decline. This mirrors the benchmark results 

of Mian et al. (2017), who document a 1.92 percent fall in GDP at the seventh horizon, when debt-

service burdens peak, following a one-standard-deviation household debt shock. In comparison, the 

present paper finds a GDP decline of 1.67 percent in the seventh year after a household-debt shock 

(see Figure A7 Panels G, H and I), evaluated at the median value of the pre-tax Gini coefficient to 

ensure comparability with Mian et al. (2017). Post-tax inequality measures are not used in this 

comparison, as they already incorporate the effects of fiscal redistribution. The magnitude of the 

response is therefore comparable, with the somewhat smaller estimate plausibly reflecting the more 

recent sample period (1980–2023) relative to that of Mian et al. (1960–2012), which may reflect 

the effects of tighter financial regulation introduced after the global financial crisis as shown by 

Boone et al. (2022). Overall, the results are broadly consistent with previous research in terms of 

the trajectory of the GDP response following a household debt shock. 

While earlier studies primarily examined the relationship between income inequality and household 

debt itself (Wood, 2020; De Vita and Luo, 2021), relatively little attention has been devoted to how 

inequality alters the macroeconomic consequences of household debt. Bahadir et al. (2020) find 

that household debt has a more adverse effect on economic activity in countries with higher income 

inequality, emphasizing the role of binding credit constraints.  

In contrast to their findings, this paper shows that the adverse effect of household debt on GDP is 

more pronounced in countries with lower income inequality. Beyond certain methodological 

differences, the results are consistent with structural characteristics that distinguish countries with 

lower income inequality from those with higher income inequality, particularly differences in the 

level of household indebtedness and the credit-market participation of low-income households. 

Countries with lower income inequality tend to exhibit higher household indebtedness (see Table 

A1). The more pronounced adverse effect of household debt in these countries is therefore 

consistent with Lombardi et al. (2022), who document a threshold effect whereby the negative 

impact of household debt on GDP becomes considerably stronger once the household-debt-to-GDP 

ratio exceeds 80 percent. As shown in Table A1, indebtedness in the first-quartile group measured 

by the Gini coefficient is close to this threshold, which may help explain why the negative effect of 
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household debt appears more pronounced in the Gini-based models. Evidence from the Palma-based 

models points in a similar direction, although the magnitude appears smaller.  

A second potential explanation for the more pronounced adverse effect of household debt in 

countries with lower income inequality relates to credit-market participation. In countries with 

lower income inequality, low-income households tend to participate more extensively in credit 

markets (see Table A1). As this group is more sensitive to adverse income shocks, rising debt-

service burdens may induce sharper reductions in consumption when repayments peak, thereby 

contributing to a more pronounced contraction in economic activity (Bahadir et al., 2020). By 

contrast, in countries with higher income inequality, income inequality may act as a negative signal 

for banks (Loschiavo, 2021; Vijverberg, 2024), which may perceive higher credit risk among low-

income households and respond by tightening lending conditions or rejecting loan applications 

(Coibion et al., 2020; Todaro and Smith, 2020). As a result, low-income households in countries 

with higher income inequality are less likely to obtain credit and therefore remain less indebted 

(Loschiavo, 2021; Vijverberg, 2024). Existing research further suggests that emerging economies, 

which are disproportionately represented in the fourth quartile of the inequality distribution (see 

Table A1), tend to exhibit structurally lower household indebtedness and more limited access to 

credit (Badarinza et al., 2019; Kumhof et al., 2015). These patterns are commonly attributed to less 

developed financial markets (Badarinza et al., 2019), lower disposable incomes (Badarinza et al., 

2019), and higher borrowing costs (Kumhof et al., 2015). Overall, these results suggest that limited 

credit-market participation among the most vulnerable households, together with lower overall 

household indebtedness, reduces the exposure of households to debt-service pressures in countries 

with higher income inequality. In this sense, income inequality does not appear to directly improve 

the macroeconomic consequences of household debt, but rather shapes an environment in which 

fewer households are exposed to these pressures. As a result, the aggregate GDP response to a 

household-debt shock appears less adverse in these economies. 

These differences have important implications for the moderating role of fiscal redistribution. The 

results presented in this paper suggest that, in both the Gini-based and Palma-based models, fiscal 

redistribution that reduces income inequality may moderate the adverse effects of household debt 

primarily in the medium run, when debt-service burdens peak (Drehmann et al., 2017). During this 

period, the budgets of indebted households are most constrained, and fiscal redistribution may help 

ease these constraints by providing liquidity relief through taxes and transfers as in Duncan and 

Peter (2016) and Christl et al. (2025). The comparison between the Gini-based and Palma-based 

models further suggests that the effectiveness of fiscal redistribution depends on its design. Overall 

redistribution appears to play a relatively stronger moderating role in countries with lower income 

inequality, whereas top-to-bottom redistribution seems more relevant in countries with higher 

income inequality. At the same time, the estimated moderating effect of overall redistribution tends 

to be larger across most horizons. 

In particular, results obtained from the Gini-based model reflect the effect of overall redistribution, 

which reduces inequality across the entire income distribution. As shown in Table A1, overall 

redistribution is higher in countries with lower income inequality, where overall household 

indebtedness and credit-market participation among low-income households are also higher. 

Therefore, overall redistribution may have the capacity to stabilize the budgets of indebted 
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households during the repayment period. Higher household indebtedness and greater credit-market 

participation among low-income households, together with higher levels of overall redistribution, 

may help explain both the stronger moderating effect of overall redistribution in countries with 

lower income inequality and the negative slope of the overall redistribution effect in Figure 3.  

By contrast, top-to-bottom redistribution, which targets the tails of the income distribution more 

directly, tends to be higher in countries with higher income inequality (see Table A1). This pattern 

may be related to the relatively stronger moderating effect of top-to-bottom redistribution in the 

Palma-based models and to the positive slope of the top-to-bottom redistribution effect observed in 

Figure 5, which contrasts with the Gini-based results. However, despite the stronger focus on the 

poorest households, the estimated moderating effect of top-to-bottom redistribution tends to be 

smaller than that of overall redistribution. In countries with higher income inequality, overall 

household indebtedness is lower and credit-market participation among vulnerable households is 

more limited than in countries with lower income inequality (see Table A1), leaving top-to-bottom 

redistribution with limited scope to alleviate the adverse impact of rising debt-service burdens. 

Furthermore, the moderating effect of top-to-bottom fiscal redistribution appears weaker in 

countries with lower income inequality. This might be due to the fact that these economies already 

exhibit relatively low Palma ratios (see Table A1), often close to or below one, which may limit the 

scope for further redistribution toward the bottom of the income distribution. As a result, 

redistribution targeted at low-income households may have limited capacity to offset the negative 

effect of household debt in these countries, contributing to the weaker moderating effect. 

Together, these results suggest that the effectiveness of fiscal redistribution depends on both the 

level of income inequality and the underlying structural characteristics of household balance sheets. 

While redistribution may alleviate the adverse effects of household debt in certain settings, its 

impact is not uniform across countries. 

The main conclusions remain robust even after excluding the COVID-19 period and for advanced 

economies, confirming the stability of the estimated relationships. Although the pre- and post-GFC 

subsample estimates are generally not statistically significant, they remain qualitatively consistent 

with the baseline results. The estimates for emerging market economies should be interpreted with 

caution because of their wider confidence intervals. The robustness analysis further considers 

specifications distinguishing between mortgage and non-mortgage debt, in which fiscal 

redistribution continues to moderate the adverse effects of household debt. The scope of the analysis 

is deliberately focused on the aggregate effects of fiscal redistribution, rather than on decomposing 

the individual roles of personal taxes, social security contributions and transfers or on modeling the 

detailed structure and progressivity of tax schedules. These institutional features may interact with 

household debt dynamics in important ways, but examining them lies beyond the objectives of this 

paper. Furthermore, the empirical analysis does not employ a direct redistribution measure, as it is 

mechanically related to the underlying inequality indicator. Including both variables in the same 

specification would introduce substantial multicollinearity and complicate the identification of how 

household debt and fiscal redistribution interact across different levels of income inequality. 

Similarly, the empirical strategy is designed to characterize the dynamic relationship between 

household debt, income inequality, and GDP, rather than to identify exogenous credit-supply shocks 

using external instruments. Within this framework, the paper contributes to the literature by 
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providing evidence that fiscal redistribution can moderate the macroeconomic costs of household 

indebtedness and by highlighting how these costs depend on the level of income inequality. 

6. Conclusion 

This paper examined how income inequality and fiscal redistribution shape the macroeconomic 

consequences of household debt. Using a panel of 36 countries over the period 1980–2023, the 

analysis confirms that household debt shocks generate a short-run increase in GDP followed by a 

medium-run decline, consistent with the household-demand channel. Crucially, the results reveal 

that this adverse medium-run effect is more pronounced in countries with lower income inequality. 

This finding reflects a key structural difference: countries with lower income inequality exhibit 

higher overall indebtedness and greater credit-market participation among low-income households. 

Consequently, a larger share of households is exposed to rising debt-service burdens. In contrast, in 

countries with higher income inequality, credit exclusion limits borrowing among vulnerable 

groups, resulting in lower aggregate leverage and a weaker transmission of debt shocks to the 

economy. 

Fiscal redistribution, encompassing personal taxes, social security contributions, cash transfers, and 

in-kind transfers, is shown to alleviate the adverse effects of household debt on economic activity, 

particularly during the medium run when debt-service burdens rise and reach their peak and 

household budgets are most constrained. These main conclusions remain robust even after 

excluding the COVID-19 period and extend to specifications distinguishing between mortgage and 

non-mortgage debt, confirming the stability of the estimated relationships across alternative 

samples and model specifications. Consistent with the structural channels identified above, this 

stabilizing effect is strongest in countries with lower income inequality, where overall indebtedness 

is higher and credit-market participation among low-income households is more widespread. In 

these environments, debt exposure affects a larger and more vulnerable share of the population, 

allowing fiscal redistribution to alleviate the liquidity constraints of a broad base of indebted 

households more effectively. Conversely, in countries with higher income inequality, the scope for 

redistribution to buffer debt shocks is limited; since low-income households in these environments 

are often excluded from credit markets and hold little debt to begin with, debt-targeted fiscal relief 

remains less effective. 

From a policy perspective, these findings imply that in countries with lower income inequality, 

support should be broad-based rather than narrowly targeted. Since debt pressures in these 

economies affect a wider demographic, fiscal redistribution focusing exclusively on the poorest 

households would have a limited aggregate impact. A comprehensive approach supporting a wider 

range of indebted households can significantly strengthen economic resilience. 
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Appendix A:   

Table A1: Variable Medians by Inequality Quartile From 2000 Onward 

Ineq. Measure Quartile EME 𝑑𝐻𝐻 redist pre-tax post-tax bottom_40 

Gini 1 1 76.6 13.22 39.60 25.94 40.98 

Gini 2 1 57.2 13.98 45.25 30.26 42.86 

Gini 3 1 63.15 11.35 49.49 36.73 33.12 

Gini 4 7 36.5 6.24 63.62 59.45 20.28 

Palma 1 1 68.7 0.86 1.84 0.95 39.69 

Palma 2 1 58.6 1.23 2.57 1.27 43.58 

Palma 3 1 66.55 1.61 3.23 1.58 36.25 

Palma 4 7 36.5 2.76 7.40 5.14 20.28 

Note: The variables EME, 𝑑𝐻𝐻 , redist, pre-tax, post-tax, bottom_40 denote the number of emerging market 

economies in each inequality quartile, according to the IMF (2023) classification, the household debt-to-GDP ratio 

in percent, the level of redistribution defined by Berg et al. (2018) as the difference between the pre-tax and post-

tax inequality measures, the pre-tax and post-tax inequality measures, and the credit-market participation among 

individuals in the bottom 40 percent of the income distribution, respectively. Household debt data are obtained 

from the BIS Credit to the Non-Financial Sector dataset, income inequality measures from the World Inequality 

Database (WID), and credit-market participation data from the World Bank’s Global Findex Database (World 

Bank, 2025a). 
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Table A2: List of Countries Included in the Regression 

Country Time span EME 𝑑𝐻𝐻 Δ1𝑑𝐻𝐻 Gini Palma 

Australia 1980-2023  80.14 1.65 2 3 

Austria 1996-2023  49.43 0.13 2 1 

Belgium 1981-2023  44.93 0.57 2 2 

Canada 1980-2023  72.51 1.17 3 3 

Chile 2004-2023 X 37.98 1.14 4 4 

Colombia 2003-2023 X 21.94 0.80 4 4 

Czechia 2001-2023  25.56 0.98 1 1 

Denmark 1995-2023  101.60 0.89 1 1 

Finland 1980-2023  46.14 0.89 1 1 

France 1980-2023  42.25 0.93 2 2 

Germany 1991-2023  59.16 -0.04 2 2 

Greece 1995-2023  42.83 1.22 3 3 

Hungary 1999-2023 X 22.44 0.50 1 1 

India 2008-2023 X 36.59 -0.07 4 4 

Ireland 2003-2023  70.93 -1.07 2 2 

Israel 1997-2023  38.72 0.29 4 4 

Italy 1980-2023  28.21 0.51 3 3 

Japan 1980-2023  62.50 0.48 3 3 

Luxembourg 1996-2023  53.08 1.02 3 2 

Malaysia 2010-2023 X 67.67 0.76 3 3 

Mexico 2001-2023 X 13.21 0.39 4 4 

Netherlands 1991-2023  100.99 1.25 1 1 

New Zealand 1991-2023  74.96 1.88 3 3 

Norway 1980-2023  70.66 0.96 1 1 

Poland 2000-2023 X 26.66 0.73 2 2 

Portugal 1980-2023  50.55 1.07 3 3 

Singapore 1999-2021  54.27 0.54 3 3 

South Africa 2009-2023 X 36.91 -0.49 4 4 

South Korea 1980-2023  56.56 1.80 1 2 

Spain 1981-2023  50.21 0.50 2 2 

Sweden 1982-2023  63.84 0.90 1 1 

Switzerland 2000-2023  114.85 0.93 1 1 

Thailand 1999-2023 X 70.57 1.22 4 4 

Turkey 2005-2023 X 14.63 0.33 4 4 

United Kingdom 1980-2023  70.12 1.08 2 2 

United States 1980-2021  71.74 0.65 4 4 

Note: The variables EME, 𝑑𝐻𝐻 , Gini, Palma denote whether a country is classified as an emerging market 

economy according to the IMF (2023), the household debt-to-GDP ratio in percent, and the quartile classifications 

based on the Gini coefficient and the Palma ratio, respectively. Household debt data are obtained from the BIS 

Credit to the Non-Financial Sector dataset, while the quartiles are based on income inequality measures from the 

WID and correspond to those used in Tables 2, 3, and A1. 
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Table A3: Descriptive Statistics for Mortgage and Non-Mortgage Debt 

Variables Obs. Mean St. Dev. Min Q1 Med Q3 Max 

𝑚𝑜𝑟𝑡𝑔𝑎𝑔𝑒 422 34.29 22.64 0.97 16.90 29.73 45.26 114.92 

non-mortgage 422 10.94 4.58 2.50 7.20 11.39 14.41 23.15 

𝑃𝑎𝑙𝑚𝑎1 422 2.41 0.65 1.33 1.94 2.31 2.75 4.97 

𝑃𝑎𝑙𝑚𝑎2 422 1.34 0.55 0.56 0.99 1.20 1.46 3.43 

𝐺𝑖𝑛𝑖1 422 43.96 4.65 32.86 40.68 43.97 47.27 57.18 

𝐺𝑖𝑛𝑖2 422 31.62 7.16 15.00 27.00 30.41 34.65 51.38 

overall 422 12.35 4.77 -0.12 10.12 12.29 15.50 27.31 

top-to-bottom 422 1.07 0.43 -0.02 0.79 1.08 1.31 2.37 

∆1𝑦   422 2.01 3.56 -16.06 0.70 2.26 3.85 22.01 

∆1𝐺𝑖𝑛𝑖1 422 0.02 1.07 -4.13 -0.43 0.00 0.49 4.71 

∆1𝐺𝑖𝑛𝑖2 422 0.05 1.02 -3.89 -0.49 0.09 0.64 5.09 

∆1𝑃𝑎𝑙𝑚𝑎1 422 0.00 0.15 -0.95 -0.05 0.00 0.07 0.82 

∆1𝑃𝑎𝑙𝑚𝑎2 422 0.00 0.10 -0.57 -0.03 0.00 0.04 0.54 

∆1𝑚𝑜𝑟𝑡𝑔𝑎𝑔𝑒 422 0.33 2.63 -13.10 -0.87 0.30 1.66 13.87 

∆1non-mortgage 422 -0.11 0.99 -4.04 -0.63 -0.22 0.27 6.47 

Note: The variables y, mortgage, non-mortgage, Gini1, Gini2, Palma1, Palma2, overall, top-to-bottom denote the 

logarithm of real GDP at constant local currency prices, the mortgage debt-to-GDP ratio in percent, the non-

mortgage debt-to-GDP ratio in percent, the pre-tax and post-tax Gini coefficients, the pre-tax and post-tax Palma 

ratios, and the corresponding measures of overall and top-to-bottom redistribution, defined as the differences 

between Gini1 and Gini2 and between Palma1 and Palma2, respectively. GDP data are obtained from the World 

Development Indicators (WDI), mortgage and non-mortgage debt data from the ECB Balance Sheet Items (BSI) 

statistics (ECB, 2025a), and income inequality measures from the World Inequality Database (WID). 
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Table A4: List of Countries Included in the Regression with Mortgage and Non-Mortgage Debt 

Country Time span 
In main 

regressions 
mortg ∆1𝑚𝑜𝑟𝑡𝑔 

non 

−mortg 

∆1𝑛𝑜𝑛 

−𝑚𝑜𝑟𝑡𝑔 
Gini Palma 

Austria 2004-2023 X 26.57 0.53 16.66 -0.02 2 2 

Belgium 2004-2023 X 30.04 0.70 6.22 -0.22 2 2 

Croatia 2011-2023 15.86 -0.30 18.17 -0.50 3 3 

Czechia 2003-2023 X 18.28 0.86 6.62 0.19 1 1 

Denmark 2004-2023 X 100.11 0.23 12.46 -0.39 1 1 

Finland 2004-2023 X 39.44 0.78 13.84 0.10 2 2 

France 2004-2023 X 39.93 1.13 11.22 -0.13 3 3 

Germany 2004-2023 X 37.43 -0.22 15.46 -0.57 3 3 

Hungary 2004-2023 X 10.17 -0.05 9.53 0.12 2 2 

Ireland 2004-2023 X 39.04 -1.09 9.95 -0.33 2 2 

Italy 2004-2023 X 19.90 0.44 13.65 0.02 4 4 

Latvia  2011-2023 18.17 -1.94 3.83 -0.51 4 4 

Lithuania  2005-2023 17.09 0.57 5.03 0.04 3 3 

Luxembourg 2004-2023 X 44.10 1.01 7.65 -0.10 4 4 

Netherlands 2004-2023 X 59.45 -0.22 5.90 -0.27 1 1 

Poland 2005-2023 X 16.96 0.56 13.00 -0.02 3 3 

Portugal 2004-2023 X 52.50 -0.46 13.34 -0.07 4 4 

Romania  2005-2023 5.95 0.32 8.62 -0.01 4 4 

Slovakia  2007-2023 24.85 1.19 7.77 0.29 1 1 

Slovenia  2005-2023 12.43 0.53 9.85 -0.12 1 1 

Spain 2004-2023 X 50.04 -0.07 16.73 -0.23 2 2 

Sweden 2002-2023 X 56.78 1.84 14.28 0.03 1 1 

Note: The variables In main regressions, mortg, non-mortg, Gini and Palma denote whether a country is included in 

the main regression sample reported in Table A2, the mortgage debt-to-GDP ratio in percent, the non-mortgage debt-

to-GDP ratio in percent, and the quartile classifications based on the Gini coefficient and the Palma ratio, respectively. 

Mortgage and non-mortgage debt data are obtained from the ECB Balance Sheet Items (BSI) statistics (ECB, 2025a), 

while the quartile classifications are based on income inequality measures from the World Inequality Database (WID). 

Quartile definitions correspond to those used in Table 2.  
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Table A5: Endogeneity Test of 𝜟𝟏𝒅𝒊𝒕
𝑯𝑯 from Equation (1) 

  Pre-tax Post-tax 

Horizon Test statistics P-value Test statistics P-value 

1 1.08 0.30 1.49 0.22 

2 1.23 0.27 0.70 0.40 

3 0.36 0.55 0.60 0.44 

4 0.62 0.43 0.54 0.46 

5 0.79 0.37 2.31 0.13 

6 3.86 0.05 5.51 0.02 

7 0.05 0.83 0.64 0.42 

8 1.03 0.31 2.13 0.14 

9 2.23 0.14 3.08 0.08 

10 1.16 0.28 0.53 0.47 

Note: The table reports the GMM distance test of endogeneity (difference-in-Hansen test). The null hypothesis is 

that the tested variable is exogenous. The alternative hypothesis is that it is endogenous. P-values are rounded to 

two decimal places. 
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Table A6: Comparison of the Moderating Effects of Overall and Top-to-Bottom Redistribution 

Quartile Horizon 

Overall  

redistribution 

Top-to-bottom 

redistribution 

Difference  

(Overall – Top-to-bottom) 

Q1     

 0 0.00 0.00 0.00 

 1 0.21 0.10 0.10 

 2 0.04 0.08 -0.04 

 3 0.27 0.17 0.10 

 4 1.26 0.51 0.75 

 5 1.37 0.48 0.89 

 6 1.38 0.54 0.84 

 7 1.44 0.57 0.86 

 8 1.25 0.64 0.62 

 9 1.03 0.52 0.51 

 10 0.95 0.51 0.44 

Q3     

 0 0.00 0.00 0.00 

 1 0.04 0.11 -0.07 

 2 -0.07 -0.09 0.02 

 3 0.06 0.06 0.00 

 4 0.57 0.65 -0.09 

 5 0.74 0.72 0.02 

 6 0.85 0.73 0.12 

 7 1.17 1.06 0.10 

 8 0.99 0.92 0.07 

 9 0.73 0.60 0.13 

 10 0.77 0.69 0.07 

Source: Authors’ calculations. 
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Figure A1: Effect of Fiscal Redistribution on GDP after a Household Debt Shock with Time 

Fixed Effects (Gini-Based) 

 

Source: Authors’ calculations. 
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Figure A2: Effect of Fiscal Redistribution on GDP after a Household Debt Shock with Time 

Fixed Effects (Palma-Based) 

 

Source: Authors’ calculations. 
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Figure A3: Effect of Fiscal Redistribution on GDP after a Household Debt Shock before 2008 

(Gini-Based) 

 

Source: Authors’ calculations. 
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Figure A4: Effect of Fiscal Redistribution on GDP after a Household Debt Shock after 2008 

(Gini-Based) 

Source: Authors’ calculations. 
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Figure A5: Effect of Fiscal Redistribution on GDP after a Household Debt Shock in Advanced 

Economies (Gini-Based) 

 

Source: Authors’ calculations. 
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Figure A6: Effect of Fiscal Redistribution on GDP after a Household Debt Shock in Emerging 

Market Economies (Gini-Based) 

 
Source: Authors’ calculations. 
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Figure A7: Effect of Fiscal Redistribution on GDP after a Household Debt Shock across the 

Income Inequality Distribution (Gini-Based) 

 

Source: Authors’ calculations. 
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Figure A8: Effect of Fiscal Redistribution on GDP after a Household Debt Shock across the 

Income Inequality Distribution (Palma-Based) 

 

Source: Authors’ calculations. 
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Figure A9: Effect of Overall Redistribution on GDP after a Household Debt Shock in European 

Countries (Gini-Based) 

 

Source: Authors’ calculations. 
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Figure A10: Effect of Top-to-Bottom Redistribution on GDP after a Household Debt Shock in 

European Countries (Palma-Based) 

 

Source: Authors’ calculations. 
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Figure A11: Effect of Fiscal Redistribution on GDP after a Household Debt Shock, Including 

Investment-to-GDP Ratio and Current-Account-Balance-to-GDP Ratio (Gini-Based) 

 

Source: Authors’ calculations. 
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Figure A12: Effect of Fiscal Redistribution on GDP after a Household Debt Shock, Including 

Investment-to-GDP Ratio and Current-Account-Balance-to-GDP Ratio (Palma-Based) 

 

Source: Authors’ calculations. 
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