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Pandemics, Inclusive Growth, and the Role of Public Health Expenditure: Evidence from 
Local Projections 

 

Pandemics cause severe shocks that hit vulnerable groups the hardest, yet there is still limited 
research on how public health spending can help mitigate these unequal impacts. This paper 
investigates the dynamic impact of pandemic shocks on inclusive growth (conceptualized through 
GDP per capita, disposable-income inequality, and household consumption) across low and high 
public health spending environments. Utilizing the local projections method on a balanced panel 
of 114 countries from 2000 to 2019, we analyze public health spending effect on inclusive growth 
indicators. Our findings reveal that pandemics trigger significant and persistent losses in output 
and consumption, particularly in low-income economies. Notably, while disposable-income 
inequality shows insignificant responses, sharp declines in consumption uncover substantial 
welfare deterioration that aggregate income metrics often miss. Crucially, we demonstrate that 
high public health expenditure acts as a critical automatic stabilizer; countries with robust health 
financing exhibit minimal economic scarring, whereas low-spending regimes suffer deep, lasting 
contractions. These results position public health expenditure as a strategic investment in economic 
resilience rather than a mere social cost and emphasize the need for a multidimensional policy 
focus on health-sector financing to protect inclusive growth against future systemic shocks. 

 

Keywords: Pandemics, Inclusive Growth, Public Health Expenditure, Inequality, Poverty, Local 
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1. Introduction 

In the 21st century, recurring infectious diseases have become a defining challenge, posing a 
serious threat to both human health and economic stability. Beyond the immediate health crises, 
pandemics trigger significant macroeconomic turmoil, often leading to prolonged periods of 
reduced economic growth and labor market disruptions (Bloom et al., 2020; Jordà et al., 2020). 
However, the economic fallout of such crises is rarely distributed evenly across society. The 
regressive nature of pandemic shocks tends to exacerbate existing structural vulnerabilities, 
disproportionately affecting low-income households and widening the gap in income and 
opportunity (Furceri et al., 2021). Consequently, the pursuit of "inclusive growth” (i.e., growth that 
is both sustainable and characterized by equity in distribution) has become a central pillar of post-
pandemic recovery strategies (Anand et al., 2013). 

A growing body of literature has begun to examine the determinants of economic resilience in the 
face of these health-induced crises. Recent studies emphasize that the magnitude of the economic 



downturn is often dependent upon a country’s fiscal capacity and the robustness of its institutional 
framework (Jalles, 2023, 2024). While general fiscal space has been identified as a critical buffer, 
the specific role of public health expenditure as a targeted policy instrument remains a subject of 
ongoing debate. Public health spending not only facilitates the direct containment of a virus but 
also acts as an automatic stabilizer by reducing out-of-pocket health costs and preserving the human 
capital of the workforce (Wagstaff et al., 2020). Despite its importance, empirical evidence on how 
varying levels of health expenditure moderate the dynamic response of inclusive growth indicators 
(such as poverty rates, inequality, and consumption patterns) remains limited. 

We address critical knowledge gap by investigating the heterogeneous impacts of pandemic shocks 
on inclusive growth across a diverse set of economies. Specifically, we ask: What happens to 
inclusive growth after a pandemic shock and does high or low public health spending matter? By 
focusing on the "spending-growth" nexus, we aim to uncover the mechanisms through which health 
policy interventions can mitigate the regressive effects of health crises. This approach positions 
public health expenditure not only as a cost but as a strategic investment in economic resilience 
and social equity. 

To provide a rigorous empirical answer to this question, we employ the local projections method 
developed by Jorda (2005). This methodology allows us to trace the dynamic impulse response of 
inclusive growth indicators to pandemic shocks over different time horizons, while simultaneously 
accounting for the moderating influence of health spending levels. By doing so, we contribute to 
literature by providing a nuanced analysis of the distributional consequences of pandemics beyond 
aggregate GDP growth; and by offering evidence-based policy insights into the efficacy of health-
sector financing as a tool for inclusive recovery. 

In this paper, we aim to advance literature in three distinctive ways. First, while existing research 
examines pandemic impacts on growth (Jordà et al., 2020; Ma et al., 2020) and inequality (Das et 
al., 2021; Furceri et al., 2021) separately, we provide the unified empirical framework that traces 
the dynamic interaction between these outcomes. Second, while earlier research treats pandemic 
shocks as uniform (Callegari & Feder, 2022; Stefański, 2022), we account for varying response 
capacities based on pre-pandemic health spending. This allows us to quantify how preparedness 
shapes both economic growth and inequality. We test whether health infrastructure acts as a state-
dependent shock absorber that fundamentally changes the transmission mechanism. Third, we 
measure inclusive growth using household consumption rather than just income. While previous 
studies focus on income (Hoy & Sumner, 2020; Mahler et al., 2022), consumption better reflects 
welfare for liquidity-constrained households (Meyer & Sullivan, 2003, 2011). By jointly analyzing 
GDP, inequality, and consumption, we show how pandemic shocks impact actual living standards. 
Thus, we provide a more comprehensive welfare assessment than existing research. 

The remainder of this paper is structured as follows. Section 2 provides a comprehensive review 
of the existing literature on the economic impacts of pandemics and the role of health expenditures. 
Section 3 details our data sources. Section 4 explains how we adapted the local projections 
methodology to our study. Section 5 presents empirical results, detailed with sub sections to 



examine baseline results, heterogeneity by income group results and state dependent results. 
Section 6 discusses the policy implications of our findings and concludes the paper. 

 

2. Literature Review 

Impact of Pandemics on Inclusive Growth Indicators 

While the literature provides substantial evidence that pandemics negatively affect economic 
growth through multiple channels, i.e., labor shortages, precautionary savings, and lower returns 
(Callegari & Feder, 2022; Jordà et al., 2020; Ma et al., 2020), critical gaps remain in understanding 
the mechanisms of differential impact. Although studies demonstrate that lockdown policies incur 
significant output costs (Arias et al., 2023) and that international trade serves as a transmission 
channel (Jalles & Karras, 2022), the literature offers limited insight into why similarly positioned 
economies experience divergent recovery trajectories. Jalles (2024) and Jalles (2023) identify fiscal 
capacity as a moderating factor, yet the specific institutional and policy configurations that enable 
countries to leverage fiscal space effectively remain underexplored. Moreover, while Stefański 
(2022) emphasizes preparedness and policy responses, existing research lacks systematic 
frameworks for measuring and comparing pandemic preparedness across diverse institutional 
contexts, particularly in developing economies where data limitations persist. 

The inequality literature reveals a paradox that remains inadequately explained: pandemics 
increase inequality in high-income countries (Chen et al., 2021; Furceri et al., 2021) but may reduce 
it in upper-middle-income countries (Das et al., 2021). While studies attribute this to differences 
in government capacity and redistribution policies, the precise mechanisms, whether through 
differential labor market structures, social protection coverage, or informal sector dynamics, are 
not systematically analyzed. Sayed and Peng (2021) and Esseau-Thomas et al. (2022) document 
disproportionate impacts on vulnerable groups and structural inequalities, but the literature 
provides limited evidence on which specific policy interventions effectively mitigate these 
distributional effects in real-time during crises. Furthermore, Mahler et al. (2022) highlight that 
rising global inequality stems primarily from between-country rather than within-country 
disparities. However, the drivers of this divergence, including institutional quality, health system 
capacity, or pre-existing inequality levels, require further investigation. 

Regarding poverty, the consensus that pandemic-driven consumption negates progress in poverty 
reduction (Buheji et al., 2020; Moyer et al., 2022; Sumner et al., 2020). While Martin & Walsh 
(2020) and Wu (2020) demonstrate that uncertainty and limited consumption smoothing 
mechanisms increase vulnerability, the literature lacks longitudinal evidence on how quickly 
different income groups recover consumption levels post-pandemic. Hong et al. (2025) indicate 
enduring effects on household consumption and savings trajectories. However, research has not 
adequately explored which policy combinations (cash transfers, employment programs, or price 
stabilization) most effectively restore pre-crisis consumption patterns across different poverty 



levels. Additionally, the interaction between pandemic-induced poverty and other dimensions of 
inclusive growth, such as access to education and healthcare, remains underexamined, limiting our 
understanding of poverty persistence beyond immediate income measures. 

The Role of Public Health Expenditure 

Despite growing recognition that public health spending stabilizes economies during pandemics 
(Shah, 2024; Xiang et al., 2021), significant knowledge gaps constrain policy application. While 
Shah (2024) demonstrates fiscal multipliers of approximately 2.0 for health expenditures and 
McKibbin and Fernando (2023) show that stronger health financing reduces downturn severity, the 
literature provides insufficient guidance on optimal allocation across prevention, treatment, and 
infrastructure within constrained budgets. Eissa (2020) frames health spending as ex-ante 
insurance, but there is little empirical evidence on the minimum spending levels required to 
effectively buffer macroeconomic shocks, especially in low-income countries. 

Furthermore, although research indicates that public health financing interacts with containment 
measures (Akram et al., 2024) and that public financing stabilizes household spending better than 
out-of-pocket systems (Vysochyna et al., 2023), the literature lacks comprehensive comparative 
analyses of how different health financing models (i.e., tax-funded versus insurance-based systems) 
perform during pandemic shocks across varying economic contexts. The timing dimension is also 
underexplored. While studies confirm that health expenditure accelerates recovery, research has 
not systematically examined whether front-loaded health investments yield superior outcomes 
compared to sustained moderate spending, or how rapidly health system strengthening translates 
into measurable economic resilience. Finally, the mechanisms through which health capital 
accumulation reduces labor restrictions (Xiang et al., 2021) require deeper investigation to inform 
targeted interventions that maximize both health and economic returns during future pandemics. 

Local Projections 

This study employs local projections (LPs), which estimate impulse responses through horizon-
specific regressions of future outcomes on contemporaneous shocks and controls, thereby avoiding 
the nonlinear transformations and specification errors associated with VAR-based approaches 
(Jorda, 2005). While VARs may offer more precise short-term estimates, LPs provide lower bias 
and more reliable uncertainty quantification over medium- to long-term horizons, particularly when 
accommodating nonlinearities and state-dependent dynamics (Jordà, 2023; Jordà & Taylor, 2025; 
Luis et al., 2025). The LP framework has become standard for analyzing pandemic impacts, with 
empirical applications demonstrating persistent output losses, rising unemployment, increased 
poverty, and widening inequality across diverse country panels (Aguirre & Hannan, 2021; Furceri 
et al., 2021; Jalles, 2023). These studies reveal that pandemic-induced economic scarring operates 
primarily through demand-side channels with outcomes moderated by fiscal capacity, policy 
credibility, and structural conditions (Jalles, 2023; Jalles & Karras, 2022). The method's flexibility 
extends beyond macroeconomic aggregates to analyze long-run asset returns (Jordà et al., 2020), 



financial spillovers (Fang et al., 2022), and other disaster-related shocks (Cevik & Jalles, 2024; Ma 
et al., 2020), making it particularly suitable for examining the heterogeneous effects of pandemic 
shocks on inclusive growth indicators across varying fiscal and institutional environments. 

 

3. Data 

Sample and Coverage. The empirical analysis uses an balanced panel of 114 countries spanning 
2000–2019. Given the sensitivity of our analysis to distributional metrics, we conducted detailed 
outlier checks and completeness assessments. For instance, South Africa and Namibia were 
excluded due to extreme Gini outliers, which distorted the inequality distribution. GDP per capita 
was log-transformed to reduce the influence of outliers and improve normality. Countries that 
lacked over 50% of the data for any of the three core variables (growth (GDP per capita), 
inequality (Gini), or poverty (final consumption expenditure)) were excluded. Several small 
island nations and territories (e.g., Aruba, Andorra, Curacao) were excluded due to a complete or 
near-complete absence of data. Moreover, historical adjustments were made; for instance, Soviet 
Union data were reassigned to Russia after 1990, and South Sudan’s data from 2009 to 2014 were 
incorporated under Sudan in accordance with SWIID’s conventions. Countries such as Kosovo, 
Venezuela, Liberia, and Myanmar were dropped from the final dataset due to missing values 
exceeding the 50% threshold in key variables.  

Dependent Variables. Real GDP per capita (constant 2015 US dollars) is sourced from the World 
Development Indicators (WDI) database and is logged to capture proportional changes and 
reduce scale differences among countries.  

Income inequality is measured by the disposable-income Gini coefficient from the Standardized 
World Income Inequality Database (SWIID; Solt, 2020), which offers cross-country comparable 
estimates of inequality after taxes and transfers.  

To examine the welfare aspect of inclusive growth, we analyze household and NPISHs final 
consumption expenditure per capita (constant 2015 US dollars), also from WDI, and apply its 
logarithmic transformation in the empirical models. We chose consumption as a welfare proxy 
for several reasons. Empirical evidence indicates that consumption-based metrics account for 
temporary income fluctuations and asset utilization, resulting in significantly lower poverty 
estimates for the elderly compared to income-based measures. (Hurd & Rohwedder, 2006). 
Consumption-based measures provide more precise welfare estimates with fewer reporting 
biases, although income metrics remain more practical for administrative eligibility. (Meyer & 
Sullivan, 2003, 2011). Compared to poverty headcount ratios and other aggregate welfare 
indicators, consumption better captures individual well-being. Because it reflects actual flows of 



goods and services and permanent resources, including dissaving and the use of wealth (Meyer & 
Sullivan, 2003).  

Pandemic Shock Indicator. We construct a pandemic shock dummy variable following Ma et al. 
(2020), which identifies five major pandemic episodes during our sample period: SARS (2003), 
H1N1 (2009), MERS (2012), Ebola (2014), Zika (2016). Table 1 lists the countries included in 
each pandemic event. The classification is based on WHO declarations. 

We treated the pandemic shock as exogenous, as the timing of pandemic outbreaks is not 
anticipated by economic agents and is unlikely to be correlated with short-run fluctuations in the 
outcome variables. This assumption is consistent with empirical literature. Pandemic events are 
triggered by biological mutations and cross-species viral transmissions that are unrelated to 
contemporaneous country-specific economic fluctuations. As emphasized by Ma et al. (2020), the 
declaration of a pandemic reflects epidemiological developments rather than macroeconomic 
conditions, and their cross-country evidence treats these events as external shocks to national 
economies. Similarly, Jalles (2023) explicitly models pandemics as country-wide exogenous 
shocks when estimating fiscal responses using local projections, and Jalles and Karras (2022) 
adopt the same identification strategy when analyzing trade dynamics. 

Control Variables. Our model includes two lags of the dependent variable, two lags of the 
pandemic shock dummy, and two lags of real GDP growth (measured as the annual percentage 
change, obtained from the IMF database). The lagged dependent variable controls for persistence 
in outcome dynamics and pre-existing trends. Lagged pandemic shocks account for potential 
serial correlation in outbreak occurrence and allow for delayed effects. Lagged GDP growth 
controls for business cycle position and pre-shock economic trajectories that might correlate with 
pandemic impacts. 

State Variable. The state variable is defined as government health expenditure as a share of GDP, 
averaged over the period 2000-2019. Data comes from the WDI (World Development 
Indicators). We use government expenditure rather than total health expenditure because public 
spending more directly reflects health system capacity and policy choices that governments can 
control. Averaging the state variable ensures it remains predetermined relative to pandemic 
shocks, thereby preventing reverse causality and reducing measurement error from annual 
fluctuations. 

We treat public health expenditure as a conditioning state variable based on three considerations. 
First, health system capacity, including infrastructure and workforce, is a "stock" variable 
accumulated over time. Because these resources cannot be expanded instantaneously during a 
crisis, pre-existing capacity determines economic resilience and response effectiveness. Second, 
this approach aligns with state-dependent multiplier literature (Auerbach & Gorodnichenko, 
2013; Ramey & Zubairy, 2018), which shows that initial conditions shape shock transmission. 



Countries with robust health systems experience qualitatively different resilience processes, 
including lower mortality and faster economic reopening. Finally, using pre-pandemic spending 
ensures empirical identification by avoiding reverse causality. If health spending were treated as 
a contemporaneous response, it would be difficult to distinguish whether capacity moderates the 
shock or merely reacts to it. This methodology allows for a clear assessment of the insurance 
value provided by pre-emptive health investments.  

 

Table 1- List of Pandemic and Epidemic Events  

Start 
year 

Event 
name 

Affected countries (in our sample) N. of 
countries  

2003 SARS AUS, BTN, BWA, CAN, DZA, FRA, 
GHA, GTM, ISR, MAR, MEX, MOZ, 
MYS, NZL, PHL, PRY, RWA, SLE, SVN, 
USA, VNM 

21 

2009 H1N1 AGO, ALB, ARG, ARM, AUS, AUT, 
BDI, BEL, BEN, BFA, BGD, BGR, BLR, 
BLZ, BOL, BRA, BTN, BWA, CAN, 
CHE, CHL, CHN, CMR, COD, COL, CRI, 
CYP, CZE, DEU, DNK, DOM, DZA, 
ECU, EGY, ESP, EST, FIN, FRA, GBR, 
GIN, GMB, GNB, GRC, GTM, HND, 
HRV, HUN, IDN, IND, IRL, IRN, ISL, 
ISR, ITA, JPN, KAZ, KEN, KHM, KOR, 
LAO, LBN,, LSO, LTU, LUX, LVA, 
MAR, MDA, MDG, MEX, MKD, MLI, 
MNE, MOZ, MRT, MUS, MYS, NER, 
NIC, NLD, NOR, NPL, NZL, PAK, PER, 
PHL, POL, PRT, PRY, ROU, RUS, RWA, 
SDN, SEN, SGP, SLV, SRB, SVK, SVN, 
SWE, SYC, SYR, TGO, THA, TJK, TUN, 
TUR, TZA, UGA, UKR, USA, VNM, 
YEM 

112 

2012 Mers AUT, CAN, DOM, FRA, GBR, IDN, ISR, 
MEX, MYS, NPL, RWA, SEN, SGP, 
SYR, TUN, TUR, USA, YEM 

18 

2014 Ebola DZA, FRA, USA 3 
2016 Zika ARG, BLR, BTN, CMR, DEU, DNK, 

GIN, JPN, MUS, NIC, NOR, USA 
12 



Note: We have adapted this table from Ma et al. (2020) for our sample of countries. 

 

4. Methodology 

Baseline Local Projections. We estimate the dynamic effects of pandemic shock on economic 
performance, inequality, and household welfare using the local projection (LP) method introduced 
by (Jorda, 2005). The LP framework is well-suited for this analysis as it allows for flexible 
estimation of impulse response functions without imposing strong dynamic restrictions, while 
remaining robust to model misspecification and nonlinearities.  

For each horizon ℎ = 0,1, … ,5, we estimate: 

𝑦௜,௧ା௛ − 𝑦௜,௧ିଵ = 𝛼௜ + 𝜆௧ + 𝛽௛ ௗPandemic௜,௧ + ෍ 𝜌௝,௛

ଶ

௝ୀଵ
ௗ𝑦௜,௧ି௝ + ෍ 𝛿௝,௛

ଶ

௝ୀଵ
ௗPandemic௜,௧ି௝ +

෍ 𝛾௝,௛

ଶ

௝ୀଵ
ௗGDPgrowth

௜,௧ି௝
+ 𝜀௜,௧ା௛                                                                              (1) 

where 𝑦௜,௧ is the dependent variable;  𝛽௛ is the response of the dependent variable to pandemic 

shock;  𝑝𝑎𝑛𝑑𝑒𝑚𝑖𝑐௜,௧ is the pandemic shock dummy that equals 1 if country 𝑖 experienced an 

outbreak in year 𝑡 as classified by (Ma et al., 2020), and 0 otherwise ; 𝑖 indexes countries, 𝑡 indexes 
time (years),  ℎ denotes the forecast horizon. 𝛼௜ represents country fixed effects;  𝝀𝒕 represents year 
fixed effects and 𝜀௜,௧ା௛  is the error term capturing unobserved shocks. 𝜌௝,௛ , 𝛿௝,௛ , and 𝛾௝,௛ are 

horizon‑specific coefficients on our control variables: two lagged dependent variable, two lagged 
pandemic shock dummy, and two lagged real GDP growth, respectively. The dependent variable 
is defined as the cumulative change 𝑦௜,௧ା௛ − 𝑦௜,௧ିଵ, allowing the coefficient 𝛽௛ to be interpreted as 

the total response of the variable at horizon ℎ relative to its pre-shock level. 

For each dependent variable, we estimate a sequence of horizon-specific regressions that relate 
future changes in the variable of interest to the occurrence of a pandemic shock. Specifically, for 
each horizon ℎ = 0,1, … ,5, we regress the cumulative change in the dependent variable between 
periods 𝑡 − 1and period 𝑡 + ℎ on a contemporaneous pandemic shock dummy. This cumulative 
specification allows the estimated coefficients to be interpreted as the total effect of the shock on 
the variable's level relative to its pre-shock value, rather than as marginal growth responses. 

Equation (1) is estimated separately for three outcome variables: the log of real GDP per capita, 
the disposable Gini, and the log of household final consumption expenditure. Log-transformed 
variables are scaled so that impulse responses can be interpreted in percentage terms, while 
inequality responses are interpreted as cumulative changes in index points. For each outcome, 
impulse response functions are obtained by plotting the estimated horizon-specific coefficients 
associated with the pandemic shock. 



State-dependent local projections. To assess whether the impact of pandemics depends on pre-
existing health system capacity, we extend the baseline framework by allowing the response to 
pandemic shocks to vary with government health expenditure. 

The state variable is defined as the average level of government health expenditure as a share of 
GDP over the period 2000–2019. This measure is country-specific and time-invariant during the 
estimation window, ensuring that contemporaneous pandemic dynamics do not influence regime 
classification. The variable is standardised to have a zero mean and unit variance across countries 
and is denoted by 𝑧௜. 

State dependence is introduced using a smooth transition function: 

𝐹(𝑧௜) =
௘షം೥೔

ଵା௘షം೥೔
,   𝛾 = 1.5,                                                         (2) 

 

where 𝐹(𝑧௜) can be interpreted as the probability of being in a low health expenditure regime, 
and 1 − 𝐹(𝑧௜) as the probability of being in a high health expenditure regime. The smoothing 
parameter 𝛾 governs the speed of transition between regimes and is set to 1.5 following the 
existing literature.1 

Following the approach in Auerbach & Gorodnichenko (2010), we estimate smooth transition 
local projections: 

𝑦௜,௧ା௛ − 𝑦௜,௧ିଵ =    𝛼௜ + 𝜆௧ + 𝛽௛
௅ ௗ𝐹(𝑧௜)ௗPandemic௜,௧ + 𝛽௛

ுௗ[1 − 𝐹(𝑧௜)]ௗPandemic௜,௧

+ ෍ 𝜌௝,௛

ଶ

௝ୀଵ
ௗ𝑦௜,௧ି௝ + ෍ 𝛿௝,௛

ଶ

௝ୀଵ
ௗPandemic௜,௧ି௝ + ෍ 𝛾௝,௛

ଶ

௝ୀଵ
ௗGDPgrowth

௜,௧ି௝
+ 𝜀௜,௧ା௛.

 

(3) 
 

The coefficients 𝛽௛
௅ and 𝛽௛

ு capture the cumulative response of the outcome variable to a 
pandemic shock across low- and high-health-expenditure environments. When 𝐹(𝑧௜) approaches 
one, the low-expenditure regime dominates the response; when it approaches zero, the response 
reflects the high-expenditure regime. 

As in the baseline specification, all regressions include country- and year-fixed effects, lagged 
dependent variables, lagged pandemic shock dummy, and lagged GDP growth. Estimation is 
conducted using fixed-effects panel methods, and standard errors are clustered by country. 

 
1 (Auerbach & Gorodnichenko, 2013; Ramey & Zubairy, 2018) 



Impulse response functions and confidence bands are obtained by plotting the estimated regime-
specific coefficients across horizons. 

This framework allows for a direct comparison of pandemic dynamics across health expenditure 
regimes, providing evidence on whether stronger public health systems mitigate the adverse 
effects of pandemics on growth, inequality, and household final consumption expenditure. 

Estimation. All regressions are estimated using fixed-effects panel methods, and standard errors 
are clustered at the country level to account for serial correlation and heteroskedasticity within 
countries. This estimation strategy is appropriate in the local projection framework because each 
horizon regression is a linear panel equation in which the pandemic shock and control variables 
enter contemporaneously. Unlike VAR approaches, local projections do not require estimating a 
full dynamic system; instead, each horizon is estimated separately via standard regression 
techniques (Jorda, 2005). Confidence intervals at the 68% and 90% levels are constructed using 
the clustered standard errors. The 68% confidence interval corresponds approximately to one 
standard error and is commonly used in macroeconomic impulse response analysis. The 90% 
interval provides a more stringent test of statistical significance. 

Limitations. Despite the advantages of the local projection framework, several limitations should 
be acknowledged.  

First, measurement issues may affect key variables, particularly inequality and consumption data, 
which are subject to reporting differences and imputation procedures across countries. While the 
use of harmonized databases (e.g., SWIID and WDI) improves comparability, residual 
measurement error may diminish estimated effects. Moreover, our binary pandemic indicator treats 
all outbreaks equally, abstracting from heterogeneity in severity across countries and episodes. In 
reality, mortality rates, infection rates, and health system strain varied substantially. This 
measurement error likely attenuates our estimates toward zero, implying that our results represent 
lower bounds on the true effects of severe pandemics. 

Second, even though we conditioned on public health expenditure, pandemic impacts likely vary 
across countries due to other factors (i.e., sectoral composition, trade openness, demographic 
structure, and institutional quality). Our estimates represent average treatment effects within health 
expenditure regimes, which may mask important heterogeneity. The wide confidence intervals in 
some specifications reflect this underlying heterogeneity. 

Third, our sample is limited to countries with available data for all three dependent variables with 
at least minimum 50 percent of non-missing data, which may introduce selection bias. Data 
availability for Gini coefficients is limited for many low-income countries, potentially skewing our 
sample toward countries with better statistical capacity. This limitation is most acute for inequality 
analysis. 



Despite these limitations, we believe our identification strategy is credible for estimating the 
average causal effects of pandemic shocks on inclusive growth outcomes, and for testing whether 
these effects differ systematically across health expenditure regimes. 

 

5. Results 

5.1. Baseline Results 

 

Figure 1- Impact of pandemic shock on inclusive growth indicators 

 

Figure 1 presents the impulse responses of GDP per capita, disposable income inequality (Gini), 
and household consumption to pandemic shocks using local projections. The baseline results 
establish the average macroeconomic response to pandemic shocks across all countries in the 
sample. These aggregate estimates provide a benchmark for understanding the heterogeneous 
effects documented in subsequent sections. 

Economic Growth. Pandemics cause significant and persistent output losses (Figure 1.A). GDP 
per capita declines by approximately 1.3% after two years, reaching a maximum loss of 4.1% at 
year four (p < 0.10). By year five, output remains 3.8% below pre-pandemic levels, indicating 
lasting economic scarring rather than temporary disruption. 



Income Inequality.  Disposable income inequality shows no significant response to pandemic 
shocks (Figure 1.B).  

Household Consumption. Consumption exhibits immediate and sustained declines (Figure 1.C). 
Final consumption falls by 1.0% in the impact year (p < 0.10), deepening to 5.0% by year three 
and persisting at approximately 4.9% below baseline through year five (p < 0.10). These welfare 
losses reflect income disruptions, heightened uncertainty, and precautionary saving behavior. 

 

5.2. Heterogeneity by Income Group 

For heterogeneity analysis, we group countries into three categories based on IMF income 
classifications: advanced economies, emerging economies, and low-income countries. This 
classification captures systematic differences in economic structure, institutional capacity, and 
policy space that may mediate pandemic impacts.2  

 

5.2.1. Economic Growth  

 

Figure 2- Impact of pandemic shock on economic growth across economic groups 

 
2 We used IMF country classification. More ൴nformat൴on can be found at: 
https://www.൴mf.org/external/pubs/ft/weo/2022/01/weodata/groups.htm#oem 



 

Advanced economies (Figure 2.A) exhibit a delayed response, with statistically significant output 
losses emerging only after three years (−2.7% at year 3, rising to −3.3% by year 5). The lag likely 
reflects strong automatic stabilizers and fiscal interventions that temporarily cushion the initial 
shock. 

In contrast, emerging economies (Figure 2.B) experience faster and larger contractions, with output 
declining by approximately 3% within three years and remaining depressed through year five. The 
earlier onset reflects weaker fiscal buffers and greater exposure to global supply chain disruptions. 

Low-income developing countries (Figure 3.B) face the most severe losses, with GDP per capita 
falling by approximately 7.7% by year five. The magnitude reflects limited fiscal space, high 
informality, weak health systems, and dependence on remittances and commodity exports, which 
exacerbate and extend economic harm. 

The gradient in output losses (smallest in advanced economies, moderate in emerging markets, and 
largest in LIDCs) reflects differences in institutional capacity, fiscal space, and economic structure. 
Advanced economies deploy rapid fiscal and monetary responses that delay but do not eliminate 
losses. Emerging economies lack equivalent buffers, leading to earlier negative effects of pandemic 
shocks. LIDCs, constrained by weak institutions and narrow tax bases, suffer the most severe and 
persistent scarring effects. 

 

5.2.2. Inequality  



 

Figure 3-  Impact of pandemic shock on inequality across economic groups 

 

Across all income groups, disposable income inequality exhibits no robust response to pandemic 
shocks. The weak inequality responses indicate that pandemics result in extensive income losses, 
with fiscal measures offering some support to lower-income groups. Consequently, the disposable-
income Gini remains relatively stable despite a decline in overall welfare. The absence of detectable 
inequality effects does not imply pandemics are not affecting inequality. Instead, it highlights the 
offsetting roles of policy interventions and the limitations of aggregate inequality measures in 
capturing pandemic-induced distributional stress. 

The relatively weak inequality responses should be interpreted as reflecting the fact that, during 
pandemics, income losses tend to be broad-based across distribution, while fiscal transfers and 
automatic stabilisers often partly cushion the lower tail. As a result, the disposable-income Gini 
does not change much even though overall welfare deteriorates. 

 

5.2.3. Final Consumption Expenditure  

 



 

Figure 4- Impact of pandemic shock on inequality across economic groups 

 

Advanced economies (Figure 4.A) experience progressive consumption declines, reaching 
approximately 2.5% below baseline by year three and sustaining this level until the fifth year. The 
delayed response reflects labor-market scarring, precautionary savings, and a slow recovery in 
household income and confidence, rather than a purely immediate demand shock. 

Emerging economies (Figure 4.B) show a larger and immediate decline in household consumption. 
By the second year, consumption is approximately 3.71% lower and it remains depressed in later 
horizons as well. Evidence from emerging economies indicates severe and lasting welfare losses 
after pandemics. This pattern aligns with greater exposure to income shocks, fewer insurance 
options, and lower fiscal capacity to support household consumption during pandemic periods. 

Low-income developing countries (Figure 4.C) suffer the most dramatic welfare losses, with 
consumption falling sharply from year two onward and showing no signs of recovery. The extent 
of the decline in consumption is much greater than in advanced and emerging economies. This 
magnitude aligns with limited social protection coverage, weaker income smoothing mechanisms, 
and reduced fiscal capacity to support household living standards during major health crises. 

Overall, pandemics cause disproportionately larger and longer-lasting welfare losses in poorer 
economies. Importantly, this gradient is much clearer in consumption patterns than in measures of 
disposable-income inequality. This contrast between weak inequality responses and strong 
consumption responses reflects fundamental differences in what these measures capture. 



Disposable income is mechanically stabilized by transfers and automatic stabilizers, explaining the 
muted Gini responses. In contrast, the strong consumption declines indicate that households (across 
a wide range of the income distribution) face liquidity constraints, precautionary behaviour, or 
uncertainty-driven reductions in spending that persist despite income stabilization policies. Credit-
constrained households cannot smooth consumption effectively, while precautionary motives lead 
even unconstrained households to cut spending when current disposable income is temporarily 
protected. Thus, disposable Gini indicators capture the effectiveness of redistributive policies in 
stabilizing measured income inequality but miss the substantial welfare deterioration revealed by 
consumption data. Hence, consumption captures welfare losses more clearly than inequality 
measures in this context (Meyer & Sullivan, 2003). 

 

5.3. State-Dependent Results (Health Expenditure Regimes) 

5.3.1. Economic Growth 

 

Figure 5- Impact of Pandemics on Economic Growth: EƯect of Public Health Expenditure  

 

Figure 5 compares the impulse response of log GDP per capita to pandemic shocks across high- 
and low-public-health-expenditure regimes, based on state-dependent local projections that define 
the regime by pre-pandemic government health expenditure as a share of GDP.  



In countries with low public health spending, pandemics cause large and lasting output losses. GDP 
per capita drops by about 2.1 percent in the year of impact and stays significantly below its pre-
pandemic level throughout the five-year period. The total decline reaches around 4.2 percent by 
year three and peaks at roughly 5.1 percent by year four.  

In contrast, countries with high public health expenditure display minimal and statistically 
insignificant effects. This result indicates that low public health spending worsens the medium-
term economic costs of pandemics, aligning with the idea that limited health system capacity 
prolongs economic disruptions.  

 

5.3.2. Inequality 

 

Figure 6- Impact of Pandemics on Inequality: EƯect of Public Health Expenditure  

Figure 6 shows the impulse responses of disposable-income inequality to pandemic shocks across 
regions with low and high public health spending.  

Inequality responses show modest differences across health expenditure regimes. Low-spending 
countries exhibit a short-term rise in inequality, while high-spending countries show minimal 
effects. However, both patterns are statistically weak, suggesting that health spending alone does 
not substantially alter distributional outcomes. 

These results suggest that public health expenditure affects how inequality changes over time, even 
if pandemics do not cause significant shifts in disposable-income inequality. In case with low health 



expenditure, inequality reduction seems to reflect short-term income losses affecting large parts of 
the population. Conversely, in high-expenditure areas, distributional impacts are minimal in the 
short term and tend to be moderately positive over the medium term. These findings support the 
idea that looking at disposable-income inequality alone may underestimate the full distributional 
impacts of pandemics and emphasize the need to consider additional welfare measures. 

 

5.3.3. Final Consumption Expenditure 

 

Figure 7-Impact of Pandemics on Final Consumption Expenditure: EƯect of Public Health Expenditure  

 

Figure 7 compares the impulse responses of log final consumption expenditure to pandemic shocks 
across high- and low-public-health-expenditure regimes. The results show significant differences 
in welfare dynamics, with pandemics causing considerably larger and more precisely estimated 
consumption losses in environments with lower public health spending. 

In scenarios with low public health spending, pandemics cause an immediate and lasting reduction 
in household consumption. Consumption decreases by around 5.9 percent in year three and hits a 
low of approximately 6.4 percent at year four.  

In contrast, high-expenditure regime features a smaller immediate shock and near-zero effects. The 
results indicate that increased public health spending reduces the welfare costs of pandemics, 



especially by lessening the immediate drop in household spending and decreasing the duration and 
unpredictability of medium-term losses. The comparison with a low-expenditure regime, where 
consumption drops are consistently large and statistically significant, emphasizes the importance 
of health system capacity as a crucial factor in transmitting pandemic shocks to household living 
standards. 

Public health spending serves as a significant mitigator of economic harm resulting from 
pandemics. Countries with well-funded public health systems contain pandemic effects more 
effectively, reduce the need for severe lockdowns, and maintain their economic activity. The lack 
of strong inequality effects suggests that health spending primarily protects aggregate welfare 
rather than altering distributional outcomes. These findings highlight the economic returns to 
investing in health system preparedness. 

 

6. Conclusion 

This paper investigated the heterogeneous impacts of pandemic shocks on inclusive growth, with 
a specific focus on how pre-existing public health expenditure moderates these effects. Using local 
projections for a panel of 114 countries from 2000 to 2019, we examined the dynamic responses 
of GDP per capita, disposable-income inequality, and household consumption. Our analysis 
addresses a critical gap in the literature regarding the efficacy of health-sector financing as a 
strategic buffer against the regressive economic shocks induced by infectious disease outbreaks. 

Our empirical results yield three primary findings. First, pandemics trigger significant and 
persistent macroeconomic scarring, with real GDP per capita and household consumption 
remaining well below pre-shock levels even five years after the initial outbreak. These losses are 
most noticeable in low-income developing countries (LIDCs), where GDP per capita declines by 
as much as 7.7%, reflecting limited fiscal space and weaker institutional resilience. Second, while 
disposable-income inequality (Gini) remains relatively insignificant across regimes, this stability 
masks substantial welfare deterioration. The sharp decline in consumption indicates that even when 
redistributive policies stabilize nominal income, the real-time welfare of households is severely 
compromised due to liquidity constraints and precautionary behavior (Meyer & Sullivan, 2003; 
Wu, 2020). Third, we provide robust evidence that public health expenditure serves as a critical 
automatic stabilizer. In countries with high public health spending, pandemic effect on growth and 
consumption is smaller and statistically insignificant, whereas low-spending regimes suffer large 
and persistent contractions. 

The key takeaway from this research is that public health expenditure should be re-evaluated not 
only as a social cost, but as a strategic investment in economic resilience and inclusive growth. Our 
findings suggest that robust health system capacity (Eissa, 2020) buffers the transmission of health 
shocks to the real economy by reducing the necessity for stringent lockdowns and preserving 
human capital. Furthermore, the divergence between statistically insignificant results in income 
inequality and falling consumption highlights the need for a multidimensional approach to 



inclusive growth. Policymakers must move beyond aggregate income metrics and prioritize 
consumption support and health system strengthening to protect the most vulnerable during future 
systemic shocks. 

This analysis points to several important directions for future research. First, incorporating 
continuous measures of pandemic severity (such as excess mortality rates, containment stringency 
indices, or mobility data) would allow for a more detailed assessment of how the intensity of shocks 
interacts with institutional capacity. Second, further research could examine the specific 
mechanisms through which health system preparedness influences inclusive growth outcomes, 
including factors such as labor market informality, access to credit, and the structure of economic 
sectors. Third, linking macro-level impulse responses to household-level surveys or administrative 
data would deepen our understanding of distributional changes that aggregate inequality measures 
may miss. Finally, extending the analysis beyond the medium term could reveal whether public 
health preparedness mitigates not only immediate output losses but also longer-term structural 
damage in areas such as income, poverty, and human capital development.  
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Appendix A. Robustness Checks 

To assess the sensitivity of our baseline findings, we conduct four robustness checks examining 
alternative inequality measures, poverty indicators, and control variables. 

 

Figure 8- Market Gini and Disposable Gini Responses' Comparison to Pandemic Shock 

 

As a robustness check, we re-estimate the local-projection specifications by replacing the 
disposable Gini with the market Gini (pre-tax/transfer inequality) in the baseline model. Figure 8 
compares the impulse responses of market Gini and disposable Gini coefficients to the pandemic 
shock. Market Gini exhibits a declining trajectory, reaching approximately -2 percentage points by 
year 5, while disposable Gini shows greater volatility with wider confidence intervals and no clear 
directional trend. Overall, the comparison indicates that our conclusions are not driven by the 
specific inequality concept used and pandemic shocks do not generate a robust increase in 
measured inequality in this sample. The stronger response for market inequality is consistent with 
redistributive policies and transfers substantially mediate the pandemic's impact on post-tax 
inequality. 

 



 

Figure 9- Comparison of responses of poverty headcount ratio and final consumption expenditure to pandemic shock 

 

Figure 9 contrasts poverty headcount ratio responses with final consumption expenditure dynamics 
following the pandemic shock. The poverty headcount ratio displays considerable uncertainty, with 
confidence intervals spanning from approximately -100 to +100 percentage points and no 
statistically significant deviation from zero throughout the five-year horizon. In contrast, final 
consumption expenditure exhibits a sharp and persistent decline, falling by approximately 4-5 log 
points by year 5 with narrow confidence bands indicating statistical significance. The stark 
difference between these measures highlights that aggregate consumption captures pandemic 
impacts more precisely than poverty headcount ratios, which may suffer from measurement 
challenges or threshold sensitivity. 

 



 

Figure 10- Inclusive Growth Indicator’s response to pandemic shock using inflation as control variable 

 

Figure 10 presents results when inflation is included as a control variable in the model specification. 
The impulse responses for GDP per capita, income inequality, and final consumption expenditure 
remain qualitatively similar to baseline estimates, with GDP and consumption showing persistent 
negative deviations and inequality displaying modest declines. Confidence intervals overlap 
substantially with baseline specifications, indicating that controlling for inflation does not 
materially alter the estimated pandemic effects. This robustness check confirms that our main 
findings are not driven by omitted variable bias related to price level dynamics. 

 



 

Figure 11- Inclusive Growth Indicator’s response to pandemic shock using trade (% of GDP) as control variable 

Figure 11 shows results when trade (measured as percentage of GDP from World Development 
Indicators) is added as a control variable. The impulse response patterns for all three inclusive 
growth indicators closely mirror those obtained with inflation controls and baseline specifications. 
GDP per capita and final consumption expenditure maintain their negative trajectories, while 
income inequality shows similar modest declines with overlapping confidence bands. The 
consistency across specifications with different control variables strengthens confidence that the 
estimated pandemic effects reflect genuine structural relationships rather than spurious correlations 
with omitted macroeconomic factors. 


