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Public vs. Private Health Spending in Inclusive Growth: A Structural Model Analysis

Abstract

Promoting inclusive growth, which is economic progress that reduces poverty and inequality,
remains a core objective of development policy across various country contexts. However, growth
alone does not guarantee equitable outcomes. Public health spending plays a crucial role in
determining whether economic gains are distributed equally among income groups. This study
examines the impact of public and private health expenditures on the interrelated dynamics of
economic growth, income inequality, and poverty. Specifically, it asks: to what extent do different
health financing mechanisms affect inclusive growth, and how do these effects vary across country
income groups? To address this question, we construct a system of three simultaneous equations
that capture the relationships between growth, inequality, poverty, and health expenditures (both
public and private), estimated using the three-stage least squares (3SLS) method. Our analysis is
based on a balanced panel of 117 countries spanning the period from 2000 to 2021. Our results
indicate that public health expenditure has a positive contribution to inclusive growth, particularly
by reducing inequality and poverty. These effects are most pronounced in emerging and low-
income economies. By contrast, heavy reliance on out-of-pocket (OOP) payments is associated
with weaker poverty reduction and rising inequality. This research contributes to the literature by
integrating health financing into the analysis of inclusive development. The findings underscore
the need for policy strategies that strengthen the redistributive capacity of health systems as a

foundation for sustainable and equitable growth.

Keywords: inclusive growth; health expenditure; simultaneous equations; economic growth;

inequality; poverty
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Public health spending promotes inclusive growth by reducing inequality and poverty.
Private (out-of-pocket) health spending increases inequality and limits poverty reduction.
The three-equation 3SLS model simultaneously links growth, inequality, and poverty.
Public health investments yield stronger, more inclusive growth effects in emerging
economies.

Results highlight the role of social health protection in achieving sustainable

development.



1. Introduction

Economic growth, inequality, and poverty remain central to academic and policy debates
concerning sustainable and inclusive development. While economic expansion is widely regarded
as a key driver of poverty alleviation [1], the distributional effects of growth are highly contested.
The relationship between growth and inequality has been extensively studied, with theories such
as the Kuznets Curve [2] suggesting that inequality initially rises with economic growth before
declining in later stages of development. However, empirical studies challenge this notion,
emphasising institutional quality, human capital accumulation, and social policies in shaping

growth-inequality dynamics.

Health expenditure is a critical determinant of economic inequality and poverty. Public and private
healthcare investments play a fundamental role in shaping human capital, labour productivity, and
economic mobility. Health is a crucial component of well-being and a valuable asset that impacts
labour market participation and productivity [3]. However, access to healthcare services is often
highly unequal, particularly in developing economies, where out-of-pocket expenditures can

exacerbate income disparities and financial vulnerability [4, 5].

This study contributes to the literature by examining the interplay between economic growth,
inequality, poverty, and health expenditures using a simultaneous equations framework. Unlike
previous studies focusing on bivariate relationships, we employ a three-stage least squares (3SLS)
estimation technique to account for endogeneity and interdependence among these key
macroeconomic variables. By disaggregating public and private health expenditures, our analysis
provides novel insights into how different financing mechanisms impact economic and social

outcomes across countries with varying levels of development.



The empirical analysis is based on a panel dataset of 117 countries from 2000 to 2021. Our dataset
integrates information from the World Bank’s World Development Indicators (WDI), the
Standardised World Income Inequality Database (SWIID), and the Penn World Table (PWT),
ensuring comprehensive coverage of macroeconomic indicators. The study’s findings offer
valuable implications for policymakers, highlighting the role of government health investments in
fostering inclusive growth and the potential risks associated with excessive reliance on private

healthcare financing.

This paper is structured as follows: Section 2 reviews the relevant literature, beginning with
conceptual and empirical insights on inclusive growth, followed by discussions on the growth—
poverty—inequality nexus, the relationship between health expenditure and economic growth, and
the differentiated roles of public and private health spending in shaping inclusive growth
outcomes. It also identifies gaps in existing literature. Section 3 presents stylised facts,
illustrating trends in inclusive growth indicators and health expenditures across different income
groups of countries. Section 4 describes the data sources and model specification. Section 5
explains the estimation technique and presents the results of the base and health expenditure
models, followed by a summary of the findings. Section 5.2 further explores heterogeneity across
advanced, emerging, and low-income developing economies. Section 6 conducts robustness
checks, including alternative estimation methods, instrument validity tests, and specification tests
using various inequality and poverty measures. Section 7 concludes with key empirical insights,

policy implications, and suggestions for future research.

2. Literature Review and Hypotheses Development



Inclusive growth refers to economic expansion that is broad-based, sustainable, and equitably
distributed, enabling the participation of all population segments, not only the poor [6, 7].
Institutions such as the World Bank, the OECD, and the ADB have emphasised the importance of
creating productive employment and ensuring that the benefits of growth reach the bottom 40% of
the population [8]. Inclusive growth is a multidimensional concept that encompasses human

capital, social protection, and institutional quality [9, 10].

Key determinants of inclusive growth include access to economic opportunities, human capital
accumulation, social safety nets, infrastructure, and governance. Investment in education and
health is particularly critical, as it enhances individual capabilities and labour productivity [11].
Moreover, macroeconomic stability, trade openness, and equitable labour market policies have

been shown to support inclusive outcomes [12, 13].

Empirical approaches to measuring inclusive growth vary. Some rely on composite indices [14],
while others integrate growth and distributional outcomes through social mobility or opportunity
curves [7, 12]. [15] emphasise the importance of political institutions, human capital, and fiscal

redistribution for inclusive growth, employing probit-based techniques.

In development research, the relationship between growth, poverty, and inequality is central but
complex. While growth generally reduces poverty [1], its effect on inequality depends on structural
and institutional conditions [9, 16]. Excessive inequality can weaken growth by hindering
investment in human capital and fueling instability [17, 18]. Conversely, inequality may foster

savings and capital accumulation under certain conditions [19, 20].

Several studies emphasise the importance of inclusive growth for sustainable poverty reduction.

For instance, Marrero and Servén [21] estimate that a 10-point reduction in the poverty headcount



rate raises annual per capita GDP growth by 0.5-1.2%, while inequality undermines this effect.
Galor and Zeira [22] and Banerjee and Newman [23] highlight credit market imperfections as a
key constraint for the poor, thereby reinforcing inequality and limiting inclusive growth. These

findings underscore the interdependence among growth, poverty, and inequality.

Within this context, health expenditure emerges as a critical, yet often underexamined, driver of
inclusive development. The health-led growth hypothesis posits that improved health enhances
labour productivity and economic performance [24, 25]. Numerous studies confirm the positive
association between health investment and macroeconomic growth, particularly in low- and
middle-income countries [26, 27]. However, the magnitude and direction of these effects vary by

income level, spending efficiency, and demographic structure [28, 29].

Public health spending tends to be progressive and equity-enhancing when effectively targeted. It
improves population health, reduces mortality, and enhances human capital, especially for
vulnerable groups [30, 31]. In contrast, private health expenditure, particularly in the form of out-
of-pocket (OOP) payments, often limits access and increases the risks of poverty and inequality.
Households lacking insurance or social protection face catastrophic health expenditures, leading to

financial distress [4, 5, 32].

Nonetheless, outcomes vary depending on institutional capacity and policy frameworks. In certain
settings, public health spending can have regressive effects due to inefficiencies, urban bias, or
poor targeting [33, 34]. The inconsistent results across the literature highlight the need for

disaggregated analyses of public and private health spending.

Building on this literature, our study formulates three key hypotheses. First, public health

expenditure has a positive influence on inclusive growth by reducing inequality and poverty, while



also supporting economic performance, particularly in low- and middle-income economies.
Second, excessive reliance on private health expenditure (especially out-of-pocket payments)
undermines inclusiveness by increasing financial risk and limiting access to care for the poor.
Third, the dynamics among economic growth, inequality, and poverty are mutually reinforcing and

must be examined within a simultaneous framework to capture their endogenous linkages.

These hypotheses motivate our use of a 3SLS system that integrates public and private health
spending into a structural model of inclusive growth, with a focus on cross-country heterogeneity

1n outcomes.

Our analysis makes a significant contribution to the literature in four key ways. First, it advances
our empirical understanding of the channels through which health financing structures jointly
shape growth, inequality, and poverty. Second, it identifies distinct impacts of public versus
private health spending, showing how excessive reliance on OOP payments may erode
inclusiveness. Third, it provides a comparative lens across country income groups, emphasising
heterogeneity in the effectiveness of health financing. Finally, it contributes a policy-relevant

framework for evaluating health sector reforms aimed at promoting inclusive growth.

3. Stylised Facts

Figure 1 illustrates trends in GDP per capita, household consumption, income inequality, and
growth across advanced economies, emerging markets, and low-income developing countries
(LIDCs) from 1990 to 2020. Advanced economies exhibit relatively stable growth, high and
sustained levels of consumption, and comparatively low levels of inequality. These outcomes are

underpinned by strong institutional frameworks, well-established social protection systems, and

8



overall macroeconomic stability [35]. Emerging markets, by contrast, experienced faster growth
from the early 2000s onwards, reflecting industrialisation and increased global integration. Yet
persistently high inequality indicates that the gains have not been evenly shared [36]. While
consumption has increased, it still lags behind the levels observed in advanced economies. In
LIDCs, structural constraints remain binding, with growth episodes marked by volatility, limited
reductions in poverty, and enduring income disparities [37]. Episodes of global crises (2008 and
2020) exposed the heightened vulnerability of emerging markets and LIDCs to external shocks, in
contrast with the greater resilience observed in advanced economies. Taken together, these patterns
underscore that growth alone is insufficient without complementary policies to strengthen

institutions and broaden inclusion.

Figure 1-Trends in GDP per capita, final consumption, inequality, and growth across income groups (1990-2021)
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Notes: The figure depicts average values for advanced economies, emerging markets, and low-income developing
countries (LIDCs). GDP per capita and final consumption are expressed on a logarithmic scale, the Gini coefficient
measures disposable income inequality. Data are from SWIID v9.1 (Solt 2020) and the World Bank's World
Development Indicators.

Figure 2 illustrates the evolution of health spending since 2000. Spending levels are markedly
higher in advanced economies, both in the public and private sectors, whereas emerging markets
and LIDCs lag behind. In poorer economies, private out-of-pocket spending accounts for a larger
share of financing, raising concerns about affordability and equitable access to healthcare. Heavy
reliance on private spending risks widening inequalities and constraining the development of
human capital. Expanding public health financing and advancing universal health coverage are

therefore particularly critical in low-income settings [37].
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Figure 2- Trends in private and government health expenditures by income group (2000-2020)
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Notes: The figure presents the average values of private and government health expenditures (on a logarithmic scale)

for advanced economies, emerging markets, and low-income developing countries (LIDCs). The shaded areas

represent 95% confidence intervals. Data are from the World Development Indicators.

11



Figure 3. Relationship between GDP per capita and health expenditure (2000—2020)
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Notes: The scatterplots display the cross-country association between GDP per capita (2015 constant USD) and the
logarithm of private (left panel) and government (vight panel) health expenditures. The fitted lines represent linear
trends. The log of domestic private health expenditure per capita, PPP (current international US$), the log of domestic
general government health expenditure per capita, PPP (current international US$), and the log of GDP per capita

(constant 2015 US$) data are taken from the World Development Indicators (WDI).

Figure 3 highlights a positive association between GDP per capita and both public and private
health expenditures. Advanced economies, with stronger public systems, rely less on private
spending, while in LIDCs the weakness of public provision often pushes households into private
markets, with regressive implications [38]. Figure 4 reveals that these relationships differ by

income group: advanced economies exhibit consistent positive patterns, emerging markets display
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greater heterogeneity, and LIDCs show weaker and more dispersed correlations, reflecting fiscal

constraints and institutional fragility.

Figure 4- Relationship between GDP per capita and health expenditure by income group (2000—2020)
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Notes: The panels illustrate the association between GDP per capita (2015 constant USD) and the logarithm of private

(top row) and government (bottom row) health expenditures for advanced economies, emerging markets, and low-

income developing countries (LIDCs). Each panel includes fitted linear trends. Data are from the World Development

Indicators.

The distributive dimension of health spending is presented in Figure 5. Public health expenditure

is consistently associated with lower Gini coefficients, underscoring its role in reducing income
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inequality. Private health spending exhibits a weaker and more variable relationship, suggesting
that in the absence of robust public provision, it may exacerbate inequalities. Figure 6 reinforces
these subgroup differences: in advanced economies, public spending is clearly inequality-reducing
while private spending leans toward a positive association with inequality; in emerging markets,
both spending types reduce inequality, though public financing remains more robust; in LIDCs, the

reliance on private contributions continues to act as a barrier to equitable access.

Figure 5-Relationship between income inequality and health expenditure (2000-2020)
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Notes: The scatterplots illustrate the cross-country relationship between disposable income inequality (measured by
the Gini coefficient) and the logarithm of private (left panel) and government (right panel) health expenditures. The
fitted lines represent linear trends. Data are from the World Development Indicators and the Standardised World

Income Inequality Database (SWIID, version 9.1) for income inequality (gini_disp).
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Figure 6-Relationship between income inequality and health expenditure by income group (2000-2020)
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Notes: The panels display the relationship between income inequality (Gini coefficient) and the logarithm of private
(top row) and government (bottom row) health expenditures for advanced economies, emerging markets, and low-
income developing countries (LIDCs). Each panel includes fitted linear trends. Data are from the World Development

Indicators and the Standardised World Income Inequality Database (SWIID, version 9.1).

Finally, Figure 7 shows that higher health expenditures, particularly from public sources, are
positively associated with household consumption. Public health spending not only reduces out-
of-pocket burdens but also strengthens productivity and welfare [39]. The relationship is stable and
strong in advanced economies, while more variable in emerging markets and LIDCs. Figure 8
disaggregates these associations: advanced economies exhibit proportional increases in health

spending and consumption, whereas dispersion is greater in the other groups. This heterogeneity

15



suggests that while health investments are beneficial across all contexts, their effectiveness depends

heavily on institutional capacity and the design of public financing.

Figure 7- Relationship between final consumption and health expenditure (2000—2020)
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Notes: The scatterplots show the association between the logarithm of final household consumption expenditure and

the logarithm of private (left panel) and government (right panel) health expenditures. The fitted lines represent linear

trends. Data are from the World Development Indicators.
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Figure 8- Relationship between final consumption and health expenditure by income group (2000-2020)

Advanced Economies Emerging Markets LIDC

11

Log of Final Consumption Expenditure

4 5 6 @ 8 9 3 4 5 6 7 1 2 3 4 5 6
Log of Private Health Expenditure Log of Private Health Expenditure Log of Private Health Expenditure
Advanced Economies Emerging Markets LIDC

1

T T T T i T T T T T T T T T T T
sl 6 7 8 9 3 4 5 6 T 8 -2 0 2 4 6
Log of Government Health Expenditure Log of Government Health Expenditure Log of Government Health Expenditure

Log of Final Consumption Expenditure

Notes: The panels illustrate the association between the logarithm of final household consumption expenditure and
the logarithm of private (top row) and government (bottom row) health expenditures for advanced economies,
emerging markets, and low-income developing countries (LIDCs). Each panel includes fitted linear trends. Data are

from the World Development Indicators.

4. Data and Model Specification

Our dataset comprises 117 countries spanning the period from 2000 to 2021. Most variables were
obtained from the World Bank’s World Development Indicators (WDI) database. Data on human
capital were sourced from the Penn World Table version 10.1 [40], while the income inequality

measure (Gini coefficient) was obtained from the Standardised World Income Inequality Database
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(SWIID)[41]. Descriptive statistics for all variables are reported in Appendix A (Table A1), and the

pairwise correlation matrix is presented in Appendix C.

Given the sensitivity of our analysis to distributional metrics, we conducted detailed outlier checks
and assessments of completeness. 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 excluded from the final dataset because the percentage of missing values exceeded
the 50% threshold in key variables. Furthermore, we excluded observations before 1990 and after
2021, as these years had substantial missingness, particularly in Gini and final consumption

variables.

Following the model specifications of Dhrifi [42], Touitou et al. [43], Ray et al. [44], and
Aghaei&Lawell [45], we developed a system of simultaneous equations to examine the relationship
between the inclusive growth triangle (growth, inequality, and poverty) and health expenditure

(public and private).

growth; = Sipa + X + llinequality;; + npoverty;, + e;;

inequality;; = Sipw + Zjpp + Ogrowth;, + Ipoverty;; + u;;

18



poverty;, = SitA + Wiy + 8growth;, + Qinequality;, + v,

where S;; is the vector of common variables: inflation, human capital

X;+ represents the control variables for growth: unemployment, trade, saving,

technology(tec), access to credit, age dependency(agedep)

Z;; represents the control variables for inequality: investment, unemployment, rural

population as a share of the total population, access to credit, and technology

W, represents the control variables for poverty (proxied by log of final consumption

expenditure): investment, rural population, life expectancy, age dependency (agedep)

Variable descriptions and sources are given in Appendix B.

Hence, our base model is:

Ingdppcis = ag + aqinf;s + ayunemp; + ashey + agsaving;, + astrade;; + agtecy; +

a,cre; + azagedepend;, + I[1gini; + nln _fcons;: + e

giniy = wg + wyinfiy + wyinvty, + wshcy + wyunemp; + wsrural; + wecre;s + wotecy;

+ wgtrade;; + Olnrgdpc;; + 9In _fcons;; + uy;

In _fcons;; = Ay + A infi; + A,invty + Azhey + A4ruraly + Asln _lexp; + Agagedep;; +

Olnrgdpci; + Qgini; + v

19



For comparison, the base model estimation results are reported in Appendix D.

The health expenditure model:

Ingdppci; = ag + aqinf;s + aycre; + azhey + a,unemp;, + assaving;: + agtrade;;
+ a,tec; + agagedep;: + Il gini; + nln _fcons;, + x;govhexp;;

+ x,privhexp;; + e;;

gini; = wg + wyinfi; + w,invt; + wshc + watrade;s + wstecyy + wyunemp; + wsruraly,
+ wgcre; + Olnrgdpci, + 9n _fcons;, + +y,govhexp;, + y,privhexp;;

+ Uit

In _fcons; = A9 + Ayinfis + Ayinvty, + Azhey + Ayruralys + Asagedep; + Agtrade +

Astecy + Olnrgdpcie + Qgini; + zygovhexp;, + z,privhexp;: + vy,

We include trade openness (frade) and medium- and high-technology exports (tec) exclusively in
the final consumption expenditure equation (/n_fcons) of the health expenditure model for several

reasons.

First, both variables capture well-established channels through which improvements in population
health can translate into broader welfare gains. A healthier and more productive labour force

enhances a country’s competitiveness in technology- and skill-intensive sectors, thereby

20



contributing to higher real wages and household consumption, particularly among lower-income

groups [46].

Second, excluding these channels could lead to an overestimation of the direct impact of health
expenditure if part of the observed increase in consumption arises from trade-related price effects

or employment gains induced by structural upgrading [47].

Finally, trade and technological intensity are less relevant in the baseline growth specification,
where standard Solow-type controls—physical investment, savings, and human capital—already
account for most of the long-run variation in GDP. Including trade and tec in that equation yields

small and unstable coefficients and increases multicollinearity with the core growth determinants.

In summary, trade and tec are incorporated solely into the health expenditure model’s consumption
equation because they (i) act as plausible mediators of the health—consumption relationship, (i)
mitigate potential omitted-variable bias in the estimated health coefficients, and (iii) do not

significantly enhance the explanatory power of the base growth equation.

5. Estimation Technique and Results

Because of its effectiveness and ability to handle simultaneity problems across the data system, the
three-stage Least Squares (3SLS) method was chosen to estimate the simultaneous equation model.
In contrast to the two-stage Least Squares (2SLS), which solves each equation separately, 3SLS
considers the correlation of error terms between equations, making the parameter estimations more
efficient [48, 49]. This property is critical when modelling the complex interactions between

economic growth, inequality, and poverty, where the dynamics may be linked across equations.
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While the generalised method of moments (GMM) is a popular and flexible tool for addressing
endogeneity in dynamic panel data models, it requires a careful choice of instruments and the
construction of a weight matrix, which can be problematic in moderate or small samples or when
there is limited instrumentation. Furthermore, GMM is focused primarily on a single equation and
does not capture the full extent of structural dependencies among variables. This limitation prevents
it from coherently estimating the system, which is necessary to ensure consistency with the rest of

the model [50].

This study uses the 3SLS method and instrumental variables to address the contemporaneous
correlation of errors in the relationships between economic growth, inequality and poverty. The
joint estimation framework of 3SLS is a robust and efficient way of identifying the fundamental

mechanisms that align with this research's goals.

The above equations are estimated using three-stage least squares estimation to examine the
relationship between growth, inequality, and the poverty triangle. As we use a simultaneous
equations system where the endogenous variable of one equation is an exogenous variable of the
other equation(s), using the 3SLS estimation technique has the advantage of handling endogeneity

by using instruments to replace endogenous variables in each equation [48].

Each of the three equations—growth, inequality, and poverty—is potentially affected by
simultaneity and reverse causality among the main dependent variables. To address endogeneity,
the system is estimated using Three-Stage Least Squares (3SLS), with appropriate instruments
defined for each endogenous regressor. The endogenous variables and their corresponding

instrument sets are summarised in Appendix E.
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In this section, we report on the results of the health expenditure model and the subgroup

decomposition, which are central to our contribution. For comparison, the baseline specification

excluding health expenditure variables is presented in Appendix D. The base model confirms the

established growth—inequality—poverty dynamics: household consumption and human capital

emerge as strong drivers of growth, while inequality reduces consumption and is significantly

mitigated by improvements in human capital, trade openness, and technological development.

These results provide a consistent foundation for the extended model with health expenditure

variables.

5.1. Health expenditure model results

The estimation results of the health expenditure model are presented in Table 1.

Table 1. 3SLS Estimation Results — Health Expenditure Model

Variables
In_inf

hc

saving
trade

tec

cre
unemp
agedep
investment
rural
In_lexp

In_privatehexp

In_gdppc

-0.0201*** (0.0053)
0.0575%** (0.0161)
0.0145%** (0.0004)
0.0005*** (0.0001)
0.0010%** (0.0003)
-0.0004*** (0.0001)
-0.0051%** (0.0017)

0.0021%** (0.0004)

-0.0137 (0.0146)

gini_disp

0.4413** (0.1885)

-3.5492*** (0.4960)

-0.0127%** (0.0036)

-0.0399*** (0.0100)

0.0007 (0.0022)

0.2018*** (0.0580)

0.0727%** (0.0276)

-0.1400*** (0.0159)

1.6827%%* (0.5182)

In_fcons

0.0134 (0.0169)

-0.2817*** (0.0874)

-0.0012*** (0.0004)

-0.0021* (0.0012)

0.0074*** (0.0016)

-0.0013 (0.0029)

-0.0143%** (0.0033)
1.1678*** (0.2802)

0.3204%%* (0.0504)
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In_govhexp 0.2361*** (0.0310)  -3.6333*** (0.9604)  0.0865 (0.0679)

In_gdppc 0.1215 (1.1623) 0.2226%** (0.0828)
gini_disp 0.0146%** (0.0028) -0.0805*** (0.0193)
In_fcons 0.7597*** (0.0449)  -0.1233 (2.1539)

Constant 0.0752 (0.1557) 62.7477%%* (7.6956)  3.1203 (1.9414)
Observations 1,202 1,202 1,202

R-squared 0.9898 0.5422 0.8626

Notes: This table reports three-stage least squares (3SLS) estimates for the simultaneous equations of economic growth (In_gdppc),
income inequality (gini_disp), and final consumption expenditure (In_fcons). Robust standard errors are reported in parentheses.
All variables are expressed in natural logarithms except for rates and indices. *** ** and * indicate statistical significance at the
1%, 5%, and 10% levels, respectively.

Growth Equation

Including health expenditure variables in the system allows for a more comprehensive assessment
of the impact of public and private health spending on economic growth, inequality, and household

consumption.

The coefficient on human capital (4c) (B =0.0575, p <0.01) indicates that a one—standard deviation
improvement in the human capital index increases real GDP per capita by approximately 0.6 per
cent. This effect is both economically and statistically significant, and it closely aligns with the
range (0.5—1 per cent) reported in the augmented Solow framework of [51] and the cross-country

panel estimates of [52].

The coefficient on gross domestic savings (saving) (f = 0.0145, p < 0.01) confirms the expected
positive contribution of savings to economic growth. An increase of one standard deviation in the
saving ratio corresponds to an approximate 0.07 per cent increase in GDP per capita (/n_gdppc).

The findings align with the Solow-Swan framework, which posits that an increased steady-state
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saving rate enhances the stock of reproducible capital, subsequently elevating the long-term output

level [53].°

The near-unit elasticity of household final consumption expenditure (f = 0.760) indicates that a 1
per cent increase in final consumption expenditure (/n_fcons) corresponds to an immediate 0.76
per cent increase in GDP per capita. The result aligns with Keynesian theory and extensive
empirical evidence, highlighting the significant contribution of consumption to economic
expansion, particularly in developing and emerging economies, where it represents a substantial

share of total output [54].

The coefficient estimate for the variable income inequality (gini disp) is 0.014, which suggests
that a reduction of 5 points in the disposable Gini coefficient is associated with an increase of
approximately 0.07% in GDP per capita. Although statistically significant, the small magnitude
implies that variations in income inequality exert only a modest influence on aggregate growth.
This finding is consistent with recent studies that emphasise the fragility and context dependence

of the inequality—growth relationship [21].

Turning to health spending, public health expenditure (/n_govhexp) displays a positive and
statistically significant association with economic growth (B = 0.236, p < 0.01). A 10 per cent
increase in public health spending is associated with an approximate 2.4 per cent increase in GDP
per capita, highlighting the productivity-enhancing role of health investments through

improvements in labour quality and capacity. This result reinforces the conceptualisation of health

" This observation is further corroborated by the cross-country evidence presented by Levine and Renelt (1992), who demonstrate
a similarly modest yet robust growth response when human capital and policy controls are incorporated.
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as a form of human capital that underpins sustainable and inclusive economic development [31,

55].

By contrast, private health expenditure (/n_privatehexp) yields an insignificant coefficient (f = —
0.0137, s.e. = 0.0146), suggesting that out-of-pocket or discretionary private spending does not
contribute meaningfully to aggregate output once other determinants are controlled for. This
finding aligns with macroeconomic panel evidence indicating that the productivity effects of health
expenditure stem primarily from publicly financed and preventive health investments, rather than

from private, consumption-driven health spending [56, 57].

Inequality Equation

The results from the inequality equation (column 2 of Table 1) highlight several important

determinants of income disparities.

The coefticient on human capital (hc) is negative and highly significant (f =—3.549, s.e. = 0.496,
p <0.01), indicating that improvements in education and skills contribute substantially to reducing
inequality. Specifically, a 10 per cent increase in the human capital index is associated with a
decline of approximately 0.36 points in the Gini coefficient. This finding highlights the
redistributive role of human capital accumulation: by enhancing productivity and employability,
particularly among lower-income groups, education serves as a force equalising income

distribution.

The statistically significant coefficient of —0.140 indicates that a 10-percentage-point decrease in
the rural population share (rural) is associated with a reduction of approximately 1.4 points in
inequality (gini_disp), which is statistically significant. This finding reflects the impact of
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urbanisation on income inequality, as the rural share of the population declines due to migration or
structural changes. These urbanisation increases tend to reduce overall income inequality. The
finding is consistent with the literature, which emphasises that shifting labour from low-
productivity rural agriculture to higher-productivity urban sectors can lead to a more equitable
income distribution by raising rural incomes and reducing disparities between rural and urban

areas.?

Public health spending (/n_govhexp) is another strong equalising factor. The estimated coefficient
(B = -3.633, s.e. = 0.960, p < 0.01) implies that a 10 per cent increase in government health
expenditure is associated with a 0.36-point reduction in the Gini index. This result reinforces the
view that public investment in health services promotes a fairer distribution of income by
improving access to essential health care, reducing catastrophic expenses, and supporting human

capital accumulation among disadvantaged groups [58].

By contrast, private health expenditure (/n_privatehexp) is positively associated with inequality (B
= 1.683, s.e. = 0.518, p < 0.01). A 10 per cent rise in private health spending corresponds to an
approximate 0.17-point increase in the Gini coefficient, indicating that a higher reliance on out-of-
pocket payments exacerbates income disparities. This finding reflects the regressive nature of
private health financing, which disproportionately burdens lower-income households and limits

their financial protection and access to care.

2 See the discussion on urbanization and inequality in More & Aye (2017) and the structural transformation effects in Aizenman et
al. (2012).
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Taken together, these results highlight that public health investment and human capital
accumulation are powerful mechanisms for promoting inclusive income distribution. In contrast,

private health spending (in the absence of adequate risk-pooling) can intensify inequality.

Poverty Equation

The coefficient on human capital (4c) is negative and statistically significant (f = —0.282, s.e. =
0.087, p < 0.01), revealing a short-term trade-off between educational investment and current
consumption. Interpreted at the sample mean, a 10 per cent increase in the human capital index is
associated with a 0.3 percentage point reduction in household consumption expenditure. This
finding is consistent with the “investment—consumption trade-off” hypothesis [59], which posits
that resources allocated to education and skill development reduce present consumption but
enhance long-term income potential. The result suggests that economies prioritising human capital
formation may experience a temporary contraction in household consumption as they reallocate

resources toward future productivity gains.

The coefficient on life expectancy (/n_lexp) is positive and highly significant (f = 1.168, p <0.01),
indicating that a 1% improvement in life expectancy corresponds to approximately a 1.17%
increase in household consumption expenditure. As life expectancy reflects overall population
health, this finding suggests that better health outcomes enhance welfare and purchasing power by
enabling longer and more productive working lives, thereby contributing to sustained poverty

reduction.

Similarly, the coefficient for economic growth (In_gdppc) is positive and significant (f = 0.223, p

< 0.01). A 10 per cent increase in real GDP per capita is associated with an approximate 2.2 per
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cent rise in final consumption expenditure, confirming that macroeconomic expansion translates
into improved household welfare. This result aligns with extensive empirical evidence linking

economic growth to higher living standards and poverty alleviation [1, 42].

The coefficient on income inequality (gini_disp) is negative and significant (3 =—0.081, p <0.01).
A five-point increase in the Gini index is associated with a 0.4 per cent decline in household
consumption, indicating that greater inequality undermines aggregate welfare. This inverse
relationship illustrates how unequal income distribution limits the consumption capacity of poorer

households, thereby reinforcing the persistence of poverty.

Finally, private health expenditure (/n_privatehexp) exerts a strong positive effect on household
consumption (f = 0.320, p <0.01). A 10 per cent increase in private health spending is associated
with a 3.2 per cent rise in final consumption expenditure, indicating that households in higher-
spending health systems tend to exhibit greater overall consumption. This relationship may reflect
broader welfare improvements through enhanced access to medical services and healthier labour
participation. However, as emphasised in prior research, the welfare gains from private health
spending should be interpreted with caution, since excessive reliance on out-of-pocket (OOP)
payments can generate financial vulnerability and deepen inequality among poorer households [4,

5,32].

Overall, these results highlight the dual role of human capital and health expenditure in shaping
household welfare: while investment in education entails short-term consumption sacrifices,

improvements in health and income levels remain essential drivers of long-term poverty reduction.

5.2. Sample Decomposition
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This section revisits the results of the health expenditure model by disaggregating the sample into
advanced economies, emerging markets, and low-income developing countries (LIDCs). The list
of countries included in each category is provided in Appendix F. ® Examining these subgroups is
essential, as differences in economic structure, institutional capacity, and policy effectiveness shape
how macroeconomic variables interact with growth, inequality, and poverty. Fiscal behaviour, trade
performance, and the scope of social spending are all influenced by these underlying structural

characteristics.

Such classification enhances the comparability of results with previous studies while highlighting
cross-group heterogeneity that is often obscured in aggregate analyses. By conducting subgroup
estimations, this study contributes to a more nuanced understanding of how health expenditure and
related macroeconomic variables affect inclusive growth outcomes across diverse development
contexts. The policy implications derived from this approach are tailored to the specific structural
and institutional challenges faced by each income group, thereby reducing the risk of
overgeneralization and improving the relevance of the findings for targeted policymaking. The

estimation results from the subgroup analysis are presented in Table 2.

3 We used IMF country classification. More information can be found at:
https://www.imf.org/external/pubs/ft/weo/2022/01/weodata/groups.htm#oem
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Table 2. Regression Results by Country Subgroups

A. Advanced Economies

B. Emerging Market Economies

C. Low Income Developing Economies

VARIABLES

In_inf

he

saving

trade

unemp

agedepend

invt

rural

In_lexp

In_privatehexp

In_govhexp

In_gdppc

gini_disp

In_fcons

(1) Growth (2) Inequality
-0.00797** 0.217 (0.184)
(0.00334)
-0.00753 2.654%**
(0.0196) (0.702)
0.0160%***
(0.000531)

0.000287*** -0.0165%**
(6.13e-05) (0.00354)
-0.000480 -0.0536%**
(0.000300) (0.0113)
-8.96¢-05 -0.00262
(7.54e-05) (0.00485)

-0.00130 0.399%**
(0.00198) (0.0752)
0.00463***
(0.000892)
-0.0190
(0.0505)
-0.0492%**
(0.0175)
-0.0560%** 4.577***
(0.0180) (0.443)
0.0248 -6.887%**
(0.0404) (0.785)
7.102%**
(1.603)
-0.00352
(0.00455)
1.084%** -4.851* (2.880)
(0.0341)

(3) Poverty

0.0220%%*
(0.00576)

-0.0816%**
(0.0191)

-0.00142%%*
(8.06¢-05)

-0.000415
(0.000440)

-0.00578%**
(0.00111)

0.0113%+
(0.00106)

-0.00343 %%+
(0.00475)

-0.216 (0.263)

0.124%%%
(0.0200)

0.0674*
(0.0349)

0.619%%*
(0.0233)

-0.00404
(0.00469)

(4) Growth

-0.00448
(0.00560)

0.0721%%*
(0.0268)

0.0148%%*
(0.000634)

-0.0002004
(0.000207)

0.000914%%*
(0.000273)

-0.000155
(0.000128)

0.00197
(0.00157)

0.00138
(0.00101)

0.0573%*
(0.0258)

0.176%*
(0.0244)

0.00286
(0.00339)

0.626%**
(0.0499)

(5) Inequality

0.613%*
(0.264)

-7.681%%*
(0.753)

-0.00599
(0.00835)

-0.0579% %+
(0.0130)

0.0115*
(0.00626)

0.112%*
(0.0490)

0.175%%*
(0.0622)

-0.203 %+
(0.0295)

-0.526 (0.942)

-5.058%**

(1.060)

4.126%*
(1.959)

4.850% (2.772)

(6) Poverty

-0.123 (0.186)

-1.747 (1.615)

-0.00398
(0.00412)

-0.0141
(0.0125)

0.0297
(0.0273)

0.0269
(0.0453)

-0.0390
(0.0432)

3.468%**

(1.169)

0.382 (0.306)

-0.499 (0.647)

1.583 (1.053)

-0.253 (0.245)

(7) Growth

-0.00473
(0.00421)

0.0482%%*
(0.0135)

0.00654%%*
(0.00104)

0.000539
(0.000563)

0.00111%*
(0.000445)

-0.00126%+*
(0.000316)

0.0144
(0.00963)

-0.00233
(0.00287)

0.0577
(0.0471)

0.00253
(0.0143)

0.0136
(0.0115)

0.811%%*
(0.0983)

(8) Inequality (9) Poverty
-0.613 (0.541) -0.0152
(0.0125)
2.950 (1.943) 0.0894**
(0.0382)
-0.0195 -0.00113**
(0.0178) (0.000504)
0.171%%** 0.00508%**
(0.0498) (0.00116)
0.0455%**
(0.0108)
0.994 %%
(0.176)
-0.00565%**
(0.00158)
-0.0520 -0.00247
(0.0702) (0.00159)
-0.528%** -0.0118***
(0.106) (0.00179)
0.102 (0.142)
6.954%** 0.255%**
(2.374) (0.0389)
5.220%** 0.0935%**
(1.431) (0.0273)
16.06%** 0.0722 (0.111)
(6.081)
0.00243
(0.00436)
-46.71%%*
(10.57)
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Constant

Observations

R-squared

-0.514%** 20.11 (15.20) 4.108%*** 1.485%** 23.90%** -4.688 (9.061) 0.833%** 216.0%**

(0.147) (0.955) (0.236) (9.222) (0.347) (42.55)
447 447 447 520 520 520 235 235
0.990 0.445 0.955 0.972 0.430 -4.005 0.992 -0.686

Notes: Estimated coefficients from the 3SLS system for growth, inequality, and poverty (final consumption) equations by income group. Robust standard errors are in
parentheses. ***p<0.01, **p<0.05, *p<0.1. Full variable definitions are reported in Appendix B, and country classifications are reported in Appendix F.

5.2.1. Advanced Economies

Key Factors Affecting Inclusive Growth

In advanced economies, inflation has a statistically significant and negative impact on economic
growth, with a 1% increase in inflation associated with a decline of approximately 0.008% in GDP
per capita. This finding aligns with the literature, which suggests that while moderate inflation may
stimulate activity, persistently high and volatile inflation undermines investment incentives,
distorts intertemporal decisions, and hampers long-term growth [60]. In contrast, inflation exhibits
a positive association with household consumption (In_fcons), suggesting that moderate price
increases can stimulate spending by easing credit conditions or reflecting nominal wage growth. In
advanced economies, such dynamics may enhance household purchasing power and stimulate

short-term demand.

Human capital (HC) has a limited direct impact on GDP growth; however, it is positively
associated with income inequality and negatively related to household consumption. A one-unit
increase in the human capital index raises the Gini coefficient by approximately 2.65 points,
consistent with evidence that skill-biased technological change widens wage differentials.
Meanwhile, the negative association between human capital and household consumption (-0.082)
indicates potential short-run adjustment costs, where greater educational attainment and skill
investment temporarily reduce consumption through foregone earnings or job mismatches before

yielding long-term benefits.
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Trade openness (trade) has a small but positive effect on growth (B =0.00029, p <0.01), supporting
the well-documented productivity gains from global integration. However, its negative relationship
with consumption (—0.0014) suggests that the benefits of openness may accrue unevenly across

sectors, with import competition and job displacement dampening aggregate household spending.

Technological advancement (tec) significantly reduces inequality, with each one-unit increase
associated with a 0.054-point decline in the Gini index. This result suggests that in advanced
economies—where technology diffusion is typically broad and supported by effective
institutions—innovation can enhance productivity and foster more equitable income distribution

when complemented by inclusive labour market policies.

The Role of Government and Private Health Expenditures

Private health expenditure (/n_privatehexp) has a statistically significant negative association with
economic growth, where a 1% increase is linked to a 0.056% decline in GDP per capita. This
finding aligns with the theoretical argument that excessive reliance on private or out-of-pocket
spending can introduce inefficiencies and reduce aggregate productivity [61, 62].# In contrast,
public health expenditure (/n_govhexp) shows no significant effect on growth, possibly reflecting

diminishing marginal returns to investment in already comprehensive health systems.

4 Arrow's classic argument (1963) posits that health markets are vulnerable to under provision because of information
asymmetries and externalities.

Baumol's "cost disease" hypothesis (1967) asserts that medical care is a labor-intensive service, whose costs tend to escalate at
a rate exceeding that of productivity increases. As households allocate increased financial resources to these high-cost services,
they consequently reallocate funds away from investments in equipment, research, or other sectors that could foster economic
growth.
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The contrasting distributional effects of public and private health spending are particularly
noteworthy. Public health expenditure significantly reduces inequality—each 1 per cent increase
lowers the Gini coefficient by 6.89 points—while private health expenditure increases it by 4.58
points. These results reinforce the redistributive role of publicly financed healthcare, which is
typically funded through progressive taxation or social insurance schemes, ensuring that wealthier
individuals contribute a larger share [63]. Conversely, private or out-of-pocket spending tends to
be regressive: affluent households can afford high-quality care, whereas lower-income groups often
face catastrophic medical costs or forego treatment altogether [4]. Strengthening universal
coverage and progressive taxation remains essential for maintaining equity and protecting against

health-related financial hardship [64].

Both public and private health spending have a positive influence on household consumption,
although the magnitude of this influence differs considerably. Private health expenditure exhibits a
larger elasticity (0.124) than public spending (0.067). In high-income countries, extensive public
health coverage shields households from catastrophic health costs, allowing for a greater allocation
of income to non-health goods and services. Meanwhile, private health spending tends to reflect
higher permanent income levels, underscoring the link between overall consumption capacity and

health-related expenditure.

Interaction Among Economic Growth, Inequality, and Poverty

Economic growth (/In_gdppc) is positively associated with inequality: a one-per-cent rise in GDP

per capita corresponds to a 7.10-point increase in the Gini index. This result suggests that the
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benefits of growth in advanced economies are disproportionately accrued to higher-income groups,

reflecting structural factors such as capital income concentration and wage polarisation.

At the same time, growth strongly stimulates household consumption (/n_fcons), confirming that
rising incomes translate into higher welfare levels. The absence of a significant direct effect of
inequality on consumption suggests that redistributive fiscal policies and social safety nets
prevalent in advanced economies may offset the adverse effects of income disparities on aggregate

demand.

5.2.2. Emerging Market Economies

Key Factors Affecting Inclusive Growth

In emerging market economies, inflation does not exert a statistically significant effect on
economic growth; however, it is associated with a reduction in income inequality. A 1 per cent rise
in inflation corresponds to an estimated 0.61-point decline in the Gini coefficient, suggesting that
moderate inflation may compress income disparities by eroding the real value of asset-based
income held by wealthier groups [65]. This result supports the view that in developing contexts,
mild inflation can serve a redistributive function by reducing the real returns to capital and

narrowing the income gap between labour and asset holders.

Human capital (ic) emerges as a key determinant of both growth and equality. A one-unit increase
in human capital raises GDP per capita by approximately 7.21%, reflecting the productivity-
enhancing role of education and skills. At the same time, the coefficient for inequality is negative

and significant (f = —7.681), indicating that greater human capital accumulation substantially
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reduces income disparities. This dual effect highlights education’s pivotal role in both efficiency
and equity, underscoring that expanding access to quality education remains a cornerstone of
inclusive development in emerging economies. However, its effect on household consumption is
statistically insignificant, implying that improvements in education and skills may not immediately

translate into higher short-term consumption levels.

Technological advancement (fec) significantly enhances GDP growth. Still, it reduces inequality
by approximately 0.058 points per unit, highlighting its dual role in fostering productivity and
improving equity through better access to innovation, higher-skilled employment, and

technological spillovers [53, 66].

The rural population share (rural) is negatively and significantly associated with inequality (B =—
0.203, p < 0.01). This result suggests that rural development, along with improved access to
markets, infrastructure, and enhanced agricultural productivity, can significantly contribute to
narrowing income disparities. In many emerging markets, rural transformation has played a crucial

role in reducing poverty and promoting more equitable regional development.

By contrast, investment (invt) is positively associated with inequality (B = 0.175, p < 0.01),
indicating that capital-intensive investments may disproportionately benefit higher-income groups
or urban areas. This pattern suggests that the structure of investment—rather than its volume—
matters for distributional outcomes, as gains from industrial or infrastructure projects may accrue

primarily to skilled workers and capital owners.

The Role of Government and Private Health Expenditures
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Turning to the determinants of inclusive growth in low-income developing economies, the pattern
of results reveals a stronger role for human capital and technology, but weaker transmission

through fiscal and health channels.

Public health expenditure (/n_govhexp) exerts a strong and statistically significant effect on both
growth and inequality. A 1 per cent increase in public health spending is associated with a 0.176
per cent rise in GDP per capita and a 5.06-point decrease in the Gini coefficient. These findings
highlight the dual function of public health investment as both a productivity-enhancing and
redistributive policy tool. Through improved population health, preventive care, and expanded
access to essential services, public spending strengthens labour productivity and promotes a more

equitable income distribution [64].

In contrast, private health expenditure (/n_privatehexp) contributes modestly to economic growth,
with a 1 per cent increase associated with a 0.057 per cent rise in GDP per capita. At the same time,
its impact on inequality is statistically insignificant. The limited distributive effect likely reflects
the mixed nature of private health spending in emerging markets, where both affluent and low-
income households allocate comparable proportions of their income to health, but with vastly

different levels of coverage and quality [63, 67].

Neither public nor private health spending demonstrates a direct, statistically significant effect on
household consumption. Hence, inefficiencies in service delivery, access barriers, and the
prevalence of out-of-pocket financing constrain the potential of health expenditure to translate into

immediate poverty reduction [39].
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Interaction Among Economic Growth, Inequality, and Poverty

Growth is positively and significantly associated with inequality, where a 1% increase in GDP per
capita corresponds to an approximate 4.13-point increase in the Gini coefficient. This relationship
supports the Kuznets hypothesis, which suggests that during the early and middle stages of
development, economic expansion often coincides with widening income gaps as structural

transformation disproportionately benefits skilled labour and capital owners [2].

Household final consumption expenditure (In_fcons) plays a pivotal role in shaping both economic
growth and income distribution in emerging markets. The estimates reveal a strong positive
association with growth (B = 0.626, p < 0.01), underscoring the centrality of consumption as a
driver of output expansion. Rising household spending stimulates aggregate demand, encourages
domestic production, and generates employment, consistent with Keynesian and demand-led
growth frameworks. At the same time, consumption exhibits a marginally significant positive
relationship with inequality (B = 4.850, p < 0.10). This pattern suggests that while consumption-
led growth can accelerate economic activity, its distributional benefits may be uneven, particularly
if increased spending is concentrated among higher-income households with greater purchasing
power [68]. These results highlight a key policy challenge: fostering broad-based consumption

growth that stimulates output without deepening existing income gaps.

5.2.3. Low-income Developing Economies (LIDC)

Key Factors Affecting Inclusive Growth
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In LIDCs, human capital (HC) exerts a strong and positive effect on economic growth, with each
unit increase associated with a 4.82% rise in GDP per capita. This finding underscores the crucial
role of education and skills in enhancing productivity and fostering sustainable development.
Human capital also significantly influences household consumption (/n_fcons), with an elasticity
of 0.089, indicating that improvements in education translate into higher earnings, better

employment prospects, and improved living standards.

Trade openness (trade) has a significant impact on household consumption, exhibiting a negative
elasticity of —0.0011. This result suggests that greater trade integration does not automatically
improve welfare in LIDCs and may, in some cases, constrain consumption among lower-income

households due to import competition or uneven distribution of trade benefits.

Technological advancement (tec) significantly drives economic growth and household
consumption, evidenced by coefficients of 0.00111 and 0.00508, respectively. This finding
underscores the fact that even modest investments in technology can lead to considerable
improvements in productivity and living standards. However, the positive and significant
correlation between technology and inequality suggests the potential for disparities arising from
technological advancements that disproportionately benefit skilled labour and capital-intensive

sectors [69].

Unemployment (unemp) has a significant impact on inequality, with a coefficient of 0.994. This
coefficient suggests that for each percentage point increase in unemployment, there is an
approximate 0.994-point increase in inequality (gini_disp). This result underscores the notion that
unemployment restricts access to stable income and social mobility, exacerbating economic

disparities [70].
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Age dependency (agedepend) has a significant negative effect on household consumption (B = —
0.0057, p < 0.01), indicating that higher dependency ratios (reflecting larger proportions of non-

working individuals) restrict household resources and reduce spending capacity.

The rural population share (rural) has a significant negative relationship with inequality (f = —
0.528, p < 0.01), indicating that more rural populations tend to exhibit more equitable income
distributions. This result may reflect the prevalence of subsistence-based livelihoods and relatively
narrower income gaps in rural economies. However, the rural population also negatively affects
household consumption (B =—-0.0118, p < 0.01), highlighting structural barriers, such as limited
infrastructure, weaker market access, and low productivity, that constrain spending power and

welfare levels in rural areas.

The Role of Government and Private Health Expenditures

Neither public nor private health expenditure significantly affects economic growth in LIDCs,
suggesting that weak institutional capacity, inefficient resource allocation, and governance

challenges may limit the productivity effects of health spending [71].

Both forms of health expenditure, however, are positively associated with inequality, with
coefficients of 5.229 for public and 6.954 for private health spending. These results imply that
health investments in LIDCs may inadvertently reinforce disparities if wealthier groups capture a
disproportionate share of the benefits due to better access to healthcare facilities and private

insurance [33, 72].
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Conversely, public and private health expenditures both increase household consumption, with
elasticities of 0.0935 and 0.255, respectively. Private health spending directly contributes to
consumption through out-of-pocket expenditures. In contrast, public health investment indirectly
enhances consumption capacity by improving access to essential services, reducing health shocks,

and providing financial protection [4, 67].

Interaction Among Economic Growth, Inequality, and Poverty

Household final consumption expenditure (/n_fcons) has a significant impact on economic growth,
with an elasticity of 0.811 (p < 0.01), supporting demand-led growth theories that emphasise the
centrality of domestic consumption as a key driver of growth in developing economies [73]. At the
same time, higher consumption levels significantly reduce inequality (B = —46.71, p < 0.01),
indicating that consumption-led growth promotes a more equitable income distribution by
broadening economic participation and improving resource allocation among lower-income

groups.

By contrast, economic growth itself is associated with rising inequality ( = 16.06, p < 0.01),
consistent with the early phase of the Kuznets Curve hypothesis [2]. This finding indicates that
while growth improves aggregate income, its initial benefits are likely concentrated among higher-

income households, reflecting structural dualities and uneven access to productive assets.

Comparative Summary
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Across income groups, the results reveal clear asymmetries in the mechanisms linking health
expenditure, growth, and distribution. Public health spending emerges as most inclusive in
emerging markets, where it simultaneously supports productivity and equity. In advanced
economies, diminishing returns and high baseline coverage temper its growth effects but maintain
strong redistributive impacts. In LIDCs, institutional inefficiencies limit their developmental reach,

and both public and private health spending tend to accentuate inequality.

Meanwhile, household consumption is a consistent driver of growth across all groups, with the
strongest elasticity in LIDCs, where it also reduces inequality, underscoring its importance as a
channel of inclusive development. These findings collectively suggest that policy efforts to foster
inclusive growth must be context-specific, emphasising institutional strengthening and equitable
access to health and education to ensure that growth translates into broad-based welfare

improvements.

6. Robustness Checks

This section conducts robustness checks on the validity of the instrument, the estimation method,
the choice of variables, and dynamic stability. We test multiple model variants using different
measures of inequality and poverty, alternative estimators, and lag structures to ensure the

consistency and credibility of our results.

6.1. First Stage Estimation Results and Instrument Validity

The first-stage estimation results and diagnostic statistics for the health expenditure model are

provided in Appendix G (Tables G1-G2).
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In the growth equation, both gini disp and In_fcons are treated as endogenous variables. The first-
stage results indicate strong instrument relevance, as evidenced by F-statistics of 35.08 for
gini_disp and 32.89 for In_fcons, both of which are significant at the 1% level. The Cragg—Donald
Wald F-statistic equals 15.37, exceeding the Stock—Yogo 10 per cent critical value of 13.43,
thereby ruling out weak-instrument concerns. The Sargan test for overidentifying restrictions yields

a x* statistic of 0.014 (p = 0.9044), confirming the validity of the exclusion restrictions.

From the first-stage regressions, both /n_govhexp and In privatehexp emerge as significant
predictors of the endogenous regressors, while structural instruments such as invt, rural, and
In_lexp also make meaningful contributions. Taken together, these diagnostics support the joint

strength and exogeneity of the instrument set employed in the growth equation.

In the inequality equation, /n_gdppc and In_fcons are instrumented. The first-stage F-statistics are
127.27 for In_gdppc and 31.00 for /n_fcons, confirming the strong relevance of the instruments.
The Cragg-Donald Wald F-statistic is 28.17, comfortably above the 10% weak-IV critical value,
and the Sargan overidentification test yields a p-value of 0.6021, suggesting no violation of the
exclusion restriction. First-stage regressions highlight the significance of [n_govhexp,
In_privatehexp, and [n_lexp in explaining the variation in both endogenous regressors. These

results indicate robust identification for the inequality equation.

In the poverty equation, /n_gdppc and gini disp are treated as endogenous. The first-stage F-
statistic for /In_gdppc is 133.31, confirming strong instrument relevance. However, the F-statistic
for gini_disp 1s 8.26, which falls below the conventional threshold of 10 and raises concerns about

instrument strength for this regressor. The Cragg-Donald Wald F-statistic for the joint set of
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excluded instruments is 7.19, which exceeds the 20% Stock-Yogo critical value (6.40) but remains

below the 10% threshold (13.43), indicating borderline weak instrument risk for the joint system.

The Sanderson-Windmeijer conditional F-statistics further differentiate between the two
regressors: 59.03 for /n_gdppc (very strong) but only 10.79 for gini disp, suggesting marginal
adequacy. The relatively lower strength of the gini disp instrument likely reflects increased
multicollinearity among the explanatory variables or reduced residual variation after incorporating

the health-expenditure terms.

Finally, the Sargan overidentification test yields a p-value of 0.5309, supporting the validity of the
instruments. On balance, the poverty equation exhibits acceptable joint identification; however, the

coefficient on gini_disp should be interpreted cautiously, given its marginal instrument strength.

6.2. Alternative Estimation Strategies

6.2.1. Two-Stage Least Squares (2SLS) Estimation

The alternative 2SLS estimates, reported in Appendix H (Table H1), are broadly consistent in
magnitude and significance with the corresponding 3SLS results, reinforcing the robustness of the
main findings. The coefficients on human capital (hc), public health expenditure (In_govhexp), and
private health expenditure (In_privatehexp) retain their expected signs, magnitudes, and
significance levels across equations. In the growth equation, for instance, public health expenditure
remains strongly positive (B = 0.228, p <0.01), while private health expenditure continues to show
a small, statistically insignificant effect on output. Similarly, the negative elasticity of inequality

with respect to public health spending (B = —3.748, p < 0.01) and the positive association with
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private health expenditure (B = 1.613, p < 0.01) remain consistent with the system estimates,

underscoring their robustness.

Diagnostic tests further support the empirical soundness of the 2SLS specification. The Sargan
overidentification test fails to reject the null of instrument validity across all three equations,
confirming that the chosen instruments are both relevant and exogenous. Standard endogeneity
tests also affirm the presence of endogenous regressors, validating the initial system setup. Overall,
the similarity in coefficient patterns and statistical significance between the 2SLS and 3SLS results
strengthens confidence that the relationships identified are structural rather than artefacts of the

estimation method.

6.2.2. Generalised Method of Moments (GMM) Estimation

While 3SLS provides an efficient framework for simultaneously estimating interdependent
equations with endogenous variables, its efficiency relies on the assumption of valid and strictly
exogenous instruments. In macroeconomic applications, these assumptions may be partially
violated due to omitted variable bias, weak identification, or contemporaneous correlation [50]. To
test the stability of the results under less restrictive conditions, the system was re-estimated using

the Generalised Method of Moments (GMM).

GMM estimation produces coefficient patterns that are remarkably consistent with those of the
3SLS and 2SLS estimators (see Table H2 in Appendix H). The core variables (human capital,
public and private health expenditures, and inequality) exhibit similar magnitudes, directions, and

levels of statistical significance. For example, public health expenditure (In_govhexp) continues to
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exert a strong positive effect on economic growth (B =0.236, p <0.01) and a significant equalising
influence on income distribution (B = —3.633, p < 0.01). The effect of private health expenditure
remains statistically insignificant for growth but positive for consumption, reaffirming the

differential role of health financing types in inclusive development.

The consistency of signs and effect sizes across 3SLS, 2SLS, and GMM estimates reinforces the
robustness of the empirical results. Moreover, the GMM framework, which accommodates
heteroskedasticity and potential instrument weakness, provides additional assurance that the
findings are not sensitive to the choice of estimator. Taken together, these results confirm that the
main conclusions of the study, particularly the contrasting effects of public and private health
expenditure on growth and inequality, are econometrically stable and not driven by estimation

artefacts.

6.3. Alternative Variable Checks

6.3.1. Alternative Inequality Measure: Market Gini (gini_mkt)

To examine the sensitivity of the results to alternative definitions of inequality, the 3SLS system
was re-estimated using the market Gini (gini_mkt) in place of the disposable Gini (gini_disp). This
substitution shifts the focus from post-tax, post-transfer inequality to pre-fiscal income disparities,
offering insight into the structural distribution of market incomes before the effects of redistribution

and social transfers. The estimation results are reported in Table I1 in Appendix L.

In the growth equation, the most notable change is in the role of health expenditures. With

gini_disp, public health spending (/n_govhexp) has a positive and highly significant effect on
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economic growth, while private spending (/n_privatehexp) is insignificant. However, when using
gini_mkt, private health spending becomes significantly negative, and public health spending
becomes less significant. This result suggests that out-of-pocket health burdens may hinder growth
in a pre-redistribution context. Conversely, the growth-enhancing effects of public health
investment appear to materialise primarily after redistribution, consistent with its role in expanding

social welfare and fiscal equity.

The inequality coefficient remains positive and significant under both measures. Still, it grows in
magnitude when the market Gini is used, implying that structural inequality (before redistribution)

bears a stronger association with economic growth than its post-fiscal counterpart.

In the inequality equation, the direction and significance of several effects change. Under gini disp,
private health expenditure increases inequality, while public spending reduces it. In contrast, using
gini_mkt, private health spending reduces inequality, while public spending becomes insignificant.
These shifts likely reflect how health financing interacts with redistribution: private spending
worsens inequality when measured post-tax but may signal access to services or consumption
smoothing in pre-tax terms. Moreover, while /n_gdppc is insignificant under gini disp, it is
strongly negative and significant with gini mkt, reaffirming the expected inverse relationship

between structural inequality and development.

In the poverty equation, differences also emerge in the role of health expenditures. Under gini disp,
private health spending significantly increases poverty, while public health spending remains
insignificant. In contrast, when gini_mékt is used, both public and private health expenditures exhibit
poverty-increasing effects. Taken together, these results suggest that without redistribution, even

public health outlays may fail to protect low-income households from financial strain; possibly due
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to limited coverage, indirect costs, or weak targeting. Moreover, economic growth loses
significance in the gini mkt specification, indicating that in the absence of redistributive
mechanisms, growth alone may be insufficient to reduce poverty. Finally, inequality remains
significantly poverty-reducing in both models. However, the effect weakens under the market Gini,
suggesting that post-tax inequality more effectively captures the distributional pathways through

which income gains translate into welfare improvements.

Overall, the results remain directionally consistent across most variables, but show meaningful
variations in significance and magnitude, especially for the effects on health expenditure. These
differences underscore the importance of carefully selecting inequality measures in inclusive
growth models, indicating that redistribution mechanisms play a significant role in shaping

observed outcomes for health policy and development.

6.3.2. Alternative Poverty Proxy: Headcount Ratio (povhead3)

To test the robustness of the findings to alternative definitions of poverty, we re-estimated our
model using the poverty headcount ratio (povhead3) in place of household final consumption
expenditure (In_fcons). This adjustment captures the proportion of individuals living below the
international poverty line, rather than the average level of household consumption, thereby
emphasising relative deprivation and population-based poverty incidence. The results are reported

in Table 12, in Appendix I.

In the growth equation, povhead enters negatively (—0.051) and is marginally significant at the

10% level (p = 0.058), whereas /n_fcons was strongly positive and highly significant. This reversal
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is conceptually consistent: a higher poverty rate mechanically depresses average income, whereas
higher consumption reflects improvements in welfare. Notably, public health expenditure
(In_govhexp) becomes substantially more growth-enhancing when poverty is measured as a
headcount. Its coefficient rises from +0.24 (p <0.01) in the baseline model to +0.69 (p <0.01) with
povhead, suggesting that the growth effects of public spending are more pronounced when poverty
is captured as the proportion of individuals below the threshold rather than through average
consumption per capita. Private health expenditure (In_privatehexp) remains statistically

insignificant, consistent with earlier results.

The inequality equation exhibits a clearer and more intuitive structure under the alternative poverty
measure. Public health expenditure retains its negative and significant impact on inequality
(coefficient increasing from —3.63 to —5.80), reinforcing its redistributive role. Private health
expenditure, by contrast, loses its prior significance, suggesting that when poverty is expressed as
population share rather than consumption level, redistributive mechanisms are captured more
accurately, and the link between social spending and income equality becomes more apparent.
Additionally, economic growth (/n_gdppc) now exhibits a weakly positive relationship with

inequality, though the magnitude is small.

The poverty equation displays lower explanatory power (R? =—0.20) and less stable coefficients.
Although private health spending is now significantly poverty-reducing (—=5.15, p = 0.009), public
spending becomes statistically insignificant, unlike in the baseline model, where it had a positive
but insignificant effect. This inversion may reflect complex interactions between public service
availability and poverty thresholds based on headcount. Moreover, the Gini dispersion becomes
statistically insignificant, suggesting that the impact of inequality on poverty may depend on how

poverty is measured. Despite these inconsistencies, age dependency remains a robust predictor in
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both specifications, and growth becomes insignificant, suggesting that growth alone may not be an

effective means of lowering headcount poverty without redistributive mechanisms.

Overall, substituting povhead for In_fcons confirms the broad structure of the health expenditure
model but highlights important differences. Public health spending substantially benefits growth
and inequality, while private spending becomes more directly poverty-reducing. These findings
underscore the importance of selecting appropriate poverty indicators and reveal that redistributive
effects are more visible when poverty is conceptualised as a relative deprivation measure rather

than an average consumption metric.

6.4. Lagged Inequality Effects

To ensure the robustness of our findings, we re-estimated the health expenditure model by
incorporating lagged values of income inequality (gini disp). This approach enables us to
understand better the delayed impacts of inequality on growth and poverty. The rationale is that
inequality may take time to influence household consumption, fiscal allocation, or structural
reforms. We test specifications including one lag (L/ ginidisp) and two lags (L2 _ginidisp) across

the system of equations. We reported the results in Appendix J.

The results are largely robust across specifications. In the growth equation, the lagged inequality
terms remain positive and highly significant in both models: +0.0144 (p < 0.001) with one lag and
+0.0143 (p < 0.001) with two lags, consistent with the baseline coefficient of +0.0146. This
stability suggests that inequality is associated with higher growth even with a temporal delay,

potentially due to capital accumulation dynamics or regressive growth patterns in emerging
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economies. Public health spending (/n_govhexp) consistently retains a positive and significant

effect, and private health spending remains insignificant throughout.

In the inequality equation, the impact of private and public health spending is preserved. Private
health expenditure remains positively and significantly associated with lagged inequality (+1.62 to
+1.56), while public health spending remains strongly negative (—3.65 to —3.76), consistent with
baseline results. The lagged structure does not substantially alter these coefficients, suggesting that
health financing mechanisms have immediate and lasting impacts on income distribution.
Additionally, variables such as trade and technological exports retain their expected inequality-

reducing signs and significance, further confirming the robustness of the inequality equation.

In the poverty equation, the lagged inequality variables (L/ ginidisp and L2 ginidisp) remain
negative and statistically significant (—0.081 and —0.086, respectively), reinforcing the poverty-
reducing role of inequality in a log-consumption specification, likely due to statistical scaling rather
than genuine welfare improvements. The effects of health spending remain stable: private health
expenditure consistently reduces poverty and is highly significant, while public health spending is
positive but statistically insignificant across all dynamic models. The coefficients on growth

(In_gdppc), life expectancy, and age dependency also remain robust and in line with the baseline.

Overall, introducing lags of inequality does not change the core conclusions of the health
expenditure model. The signs, magnitudes, and significance levels of key coefficients are
preserved, supporting the temporal stability of the results. The model’s structure is robust against
contemporary assumptions, indicating that the links between health spending, inequality, and

inclusive growth are expected to persist long term.
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7. Conclusion

This study offers new empirical evidence on the role of health expenditure in shaping inclusive
growth outcomes (economic growth, inequality, and poverty) by estimating a system of
simultaneous equations across 117 countries. It distinguishes between public and private health
spending and analyses their heterogeneous effects across advanced economies, emerging markets,
and LIDCs. The results demonstrate that while health investment is vital for inclusive development,

its impact depends critically on both the source of financing and the broader institutional context.

Across models, economic growth contributes to poverty reduction by increasing household
consumption. However, this growth is often accompanied by increasing inequality, particularly in
emerging and low-income economies, thus limiting its inclusiveness. The findings confirm that
public health expenditure consistently plays a redistributive role, especially in emerging economies
where access gaps are wider and returns to public investment are higher. Private health spending
presents a mixed profile. It can support growth under certain conditions, but it does not reduce
inequality and may even exacerbate it. These distributional effects are particularly evident in health

systems that rely heavily on out-of-pocket payments.

The policy implications of this study differ across income groups and institutional contexts,
emphasising the need for tailored strategies. In advanced economies, while the marginal
contribution of public health spending to economic growth may be limited due to already extensive
coverage and infrastructure, its role in decreasing inequality remains critical. Policymakers in these
settings should maintain investments in universal health coverage to ensure continued protection
for vulnerable populations. Moreover, regulating private health markets is essential to mitigate

inefficiencies, reduce exclusionary practices, and ensure equitable access.
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In emerging market economies, the results suggest a more active role for public health spending,
not only as a redistributive tool but also as a driver of growth. Expanding public financing
mechanisms should be a policy priority. Implementing redistributive measures such as social health
insurance schemes can increase access among low-income and informal sector workers. Private
investment can make a positive contribution to growth, but it requires robust regulation to mitigate
potential negative effects. Realising these benefits involves addressing barriers to access and

reducing the cost burdens on lower-income households.

In LIDCs, the mixed effectiveness of both public and private health expenditures is primarily
attributed to institutional weaknesses and underdeveloped delivery systems. Enhancing governance
frameworks, promoting budgetary transparency, and refining the allocation of public health
resources are essential steps. Public resources should be channelled toward essential health
services, particularly for low-income and rural populations, to reduce inequality and support

economic growth.

Several cross-cutting recommendations arise beyond specific actions for each country group.
Advancing financial risk protection is essential across all contexts. Increasing tax-based financing
and social health insurance can help lessen dependence on out-of-pocket payments, which often
affect the poor more severely and increase inequality. Targeted public investment remains a
cornerstone of equitable service delivery. Policymakers should consider implementing fee
exemptions, rural outreach, and infrastructure upgrades that specifically serve marginalised groups.
Simultaneously, regulating private health markets is imperative. Transparent pricing, quality
assurance, and improved integration with public health systems are essential to ensure that private

provision supports inclusive health goals. Additionally, countries pursuing universal health
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coverage should adopt a “progressive universalism” approach, prioritising the poorest and most

vulnerable populations in the early stages of implementation to maximise equity gains.

Despite the insights provided by this study, further research is needed to deepen our understanding
of the pathways through which health spending influences inclusive growth. First, institutional
moderators such as governance quality, administrative capacity, and corruption levels likely
influence the effectiveness of health investment in reducing inequality. Secondly, comparative
evaluations of various health financing models, such as tax-based versus contributory insurance
systems, could shed light on the trade-offs between equity and efficiency. Third, exploring the
potential for threshold effects is important, particularly in resource-constrained environments,

where increased spending may lead to diminishing returns beyond a certain expenditure level.

Future studies could apply quasi-experimental methods, such as difference-in-differences designs,
to strengthen causal inference around major health reforms. Moreover, linking macroeconomic data
with household-level surveys would offer a more nuanced understanding of how out-of-pocket
costs impact welfare across income groups, genders, and geographic areas. Such research would
help clarify the long-term economic implications of health financing reforms and guide the design

of inclusive health systems that support equitable growth trajectories.
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Appendix A. Summary Statistics

Table A1. Summary Statistics (without taking logs)
Variable Obs Mean  Std. Dev. Min Max

GDP per capita (constant 2015 US$) 3,729 13,529.32  18,538.22 190.33 112,417.9
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Disposable Gini (post-tax, post-transfer) 3,401 37.35 7.95 16.9 57.7

Household final consumption per capita (US$) 3,539  7,513.78 9,062.98  120.36 44,823.39

Human Capital Index (PWT) 3,210 2.47 0.75 1.03 4.35
Unemployment (% of labour force) 3,565 7.65 5.45 0.12 38.8
Gross domestic savings (% of GDP) 3,617 19.61 13.35 -86.91 65.38
Inflation (GDP deflator, annual %) 3,710 40.37 504.60 -26.30 26,765.86
Trade (% of GDP) 3,637 80.31 54.28 4.13 442.62
Medium & high-tech exports (% manuf. exports) 3,232 35.00 22.37 0.00 85.39
Domestic credit to private sector (% of GDP) 3,534 48.72 42.86 0.38 304.58
Rural population (% of total) 3,744 42.41 22.31 0.00 94.58
Age dependency ratio (% working-age pop.) 3,744 62.73 18.34 27.31 116.93
Life expectancy at birth (years) 3,744 69.84 9.37 14.10 85.53
Private health exp. per capita (PPP) 2,482 451.84 623.85 3.92 5,739.76
Govt. health exp. per capita (PPP) 2,482 922.95 1,271.45 0.27 7,108.00

Table A2. Summary Statistics of Main Variables by IMF Income Groups

Variable Pooled Mean Adv. Mean Emerg. Mean  LIDC Mean Pooled SD
In.privatehexp 5.40 6.72 5.54 3.95 1.30
In.govhexp 5.56 7.65 5.71 3.38 1.91

gini.disp 37.35 30.54 39.59 41.82 7.92



In.fcons 8.14 9.81 8.06 6.55 1.52
In.gdppc 8.59 10.44 8.54 6.85 1.49

Notes: Means and standard deviations calculated using the full panel. Income groups are based on IMF classification: Advanced
Economies, Emerging Markets, and Low-Income Developing Countries (LIDCs).

Appendix B. Variable Descriptions
Table B1. Variable Descriptions and Sources

Variable Description Source
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In_gdppc

Log transformation of GDP per capita (constant 2015
uUsSs$)

World Bank, World Development
Indicators

In_fcons Log transformation of Households and NPISHs final World Bank, World Development
consumption expenditure per capita (constant 2015 US$)  Indicators
gini_disp Disposable Gini (post-tax, post-transfer) Standardised World Income
Inequality Database (SWIID) by
Solt
In_inf Log of inflation, GDP deflator (annual %) World Bank, World Development
Indicators
invt Gross capital formation (% of GDP) World Bank, World Development
Indicators
hc Human capital index Penn World Table 10.1
unem Unemployment, total (% of total labour force) (modelled =~ World Bank, World Development
ILO estimate) Indicators
saving Gross domestic savings (% of GDP) World Bank, World Development
Indicators
trade Trade (% of GDP) World Bank, World Development
Indicators
tec Medium and high-tech exports (% of manufactured World Bank, World Development
exports) Indicators
rural Rural population (% of total population) World Bank, World Development
Indicators
cre Domestic credit to private sector (% of GDP) World Bank, World Development
Indicators
lexp Life expectancy at birth (years) World Bank, World Development
Indicators
agedepend Age dependency ratio (% of working-age population) World Bank, World Development
Indicators
In_privatehexp Log of Domestic private health expenditure per capita, World Bank, World Development
PPP (current international USS$) Indicators
In_govhexp  Log of Domestic general government health expenditure =~ World Bank, World Development
per capita, PPP (current international US$) Indicators
(O] @ 3) @ &) (6) ) ® ® 10 an (12) (13) (14) 15)
gdppel5  gini disp  fcons hc unemp  saving inf trade tec rural agedepend lexp privatehexp  govhexp
gdppcl5 1.00
gini_disp -0.51™ 1.00
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fcons
hc
unemp
saving
inf

trade
tec

cre
rural
agedepend
lexp
privatehexp

govhexp

0.96™" -0.52"
0.64™" -0.59""
-0.09™" -0.01
0.42" -0.21™
-0.05" 0.01

038" 022"
0.52"" -0.45™

-0.14™ 0.04"

-0.63™" 0.34™
-0.46™" 0.49™
0.63™" -0.50™"
0.71"" -0.35™

0.88™" 0.60"™

1.00
0.68™"

0.07"
0.36""

-0.04"

029"
0.55™

0.14™

0.67"

048"
068"

079"

0.88™"

1.00
0.117

0.39™
0.05™

032"
061"

0.12""

073

0.79"*
0.80""

0.56™"

067"

1.00
0.10™
-0.01
-0.02

0.09™"
0.02

015

0.19"
012"

-0.00

-0.03

1.00
-0.01
0.32"™
0.33"
0.07"
0.39™

0.40™
0.42°*

026"

0.35™

1.00
-0.02

0.05™
-0.03

0.02

0.05™

0.08™
0.05™

0.06™

1.00
0.27

0.06™

031"

039"
033"

0.19°"

0.27""

1.00
0.16™
-0.01

-0.03

013"

012"

1.00

0.68™"

0.77"
0.51""

0.62°

1.00
-0.82""
-0.39™

038"

1.00
0.55™"

0.66™"

1.00

0.66™"

1.00

Appendix C.

Correlation Matrix

*p<0.05,* p<0.01, " p<0.001

Appendix D. Base Model Results
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Table D1. Base Model 3SLS Estimation Results

Variables In_gdppc gini_disp In_fcons

In_inf -0.0094 (0.0065) 0.4010** (0.1607) -0.0291* (0.0152)
he 0.2334%%*(0.0369) -6.0579*** (0.4763) -0.1383 (0.1015)
saving 0.0158*** (0.0005)

trade 0.0003*** (0.0001)  -0.0058*** (0.0021)

tec 0.0023*** (0.0005) -0.0533*** (0.0094)

cre -0.0007*** (0.0001)  0.0067** (0.0029)

unemp 0.0039*** (0.0010)  0.0906*** (0.0242)

agedep 0.0011***(0.0003) 0.0095*** (0.0016)
investment 0.0814*** (0.0203)  -0.0103*** (0.0024)
rural -0.1103*** (0.0166)  -0.0200*** (0.0037)
In_lexp 4.1422%%* (0.4591)
In_gdppc -2.3455** (1.0788)  0.1825* (0.0944)
gini_disp 0.0245%** (0.0049) -0.0783*** (0.0191)
In_fcons 0.9768*** (0.0115)  1.1287 (1.1449)

Constant -1.3097*** (0.2370) 67.5589*** (3.5323) -7.2379*** (1.4116)
Observations 1,551 1,551 1,551

R-squared 0.9766 0.4727 0.8168

The baseline specification, which excludes health expenditure variables, provides a useful
benchmark for comparison. The results confirm that final consumption expenditure is the strongest
driver of growth, with an elasticity of almost one-to-one (0.98). Human capital also plays a
significant role (0.23), while savings and trade contribute positively, though to a lesser degree.

Domestic credit, by contrast, exhibits a small but negative association with growth. At the same
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time, inequality appears to be positively linked to GDP per capita, albeit with a modest effect

compared to other drivers.

In the inequality equation, human capital again stands out, reducing the Gini coefficient by more
than six points. Trade, technological capacity, and higher GDP per capita are also associated with
lower inequality. On the other hand, inflation, unemployment, credit, and investment increase

inequality, while countries with larger rural populations tend to show less income concentration.

Household consumption, our proxy for poverty reduction, rises strongly with life expectancy and,
to a lesser extent, GDP per capita. Inequality, however, exerts a clear negative effect. Inflation,
investment, and the share of the rural population are also associated with lower consumption, while

age dependency has a small but positive influence.

Taken together, the baseline model highlights the familiar growth—inequality—poverty dynamics:
growth relies heavily on consumption and human capital, inequality declines with greater human
capital and openness, and poverty reduction is undermined by inequality and inflation. These

findings provide a consistent foundation for extended models with health expenditure variables.
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Appendix E. Endogenous Variables and Instrument Sets

Base Model

Equation Endogenous Variables and Instruments

Growth (In_gdppc) Endogenous: gini_disp, In_fcons
Included Instruments: In_inf, unemp, hc, saving, trade, tec, cre, agedep
Excluded Instruments: rural, In_lexp, invt

Inequality (gini_disp) Endogenous: In_gdppc, In_fcons
Included Instruments: In_inf, invt, hc, unemp, rural, cre, tec, trade
Excluded Instruments: saving, agedep, In_lexp

Poverty (In_fcons) Endogenous: In_gdppc, gini_disp
Included Instruments: In_inf, invt, he, rural, agedep, In_lexp
Excluded Instruments: saving, trade, tec, unemp, cre

Health Expenditure Model

Equation Endogenous Variables and Instruments

Growth (In_gdppc) Endogenous: gini_disp, In_fcons, In_govhexp, In_privatehexp
Included Instruments: In_inf, unemp, hc, saving, trade, tec, cre, agedep
Excluded Instruments: rural, In_lexp, invt

Inequality (gini_disp) Endogenous: In_gdppc, In_fcons, In_govhexp, In_privatehexp
Included Instruments: In_inf, invt, hc, unemp, rural, cre, tec
Excluded Instruments: saving, agedep, In_lexp

Poverty (In_fcons) Endogenous: In_gdppc, gini_disp, In_govhexp, In_privatehexp
Included Instruments: In_inf, invt, he, rural, agedep, trade, tec, In_lexp
Excluded Instruments: saving, unemp, cre
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Appendix F. List of Countries

Table F1. List of Countries per Income Group

Advanced Economies

Emerging Economies

Australia
Austria
Belgium
Canada
Switzerland
Cyprus
Czechia
Germany
Denmark
Spain
Estonia
Finland
France
United Kingdom
Greece
Hong Kong SAR, China
Ireland
Iceland
Israel

Italy

Japan
Korea, Rep.

Lithuania

Angola
Albania
Argentina
Armenia
Bulgaria
Belarus
Belize
Brazil
Botswana
Chile
China
Colombia
Costa Rica
Dominican Republic
Algeria
Ecuador
Egypt, Arab Rep.
Guatemala
Croatia
Hungary
Indonesia
India

Iran, Islamic Rep.

Low-Income Developing
Economies

Burundi
Benin
Burkina Faso
Bangladesh
Bolivia
Bhutan

Cameroon
Congo, Dem. Rep.
Ghana

Guinea
Gambia, The
Guinea-Bissau
Honduras
Kenya
Cambodia
Lao PDR
Lesotho
Moldova
Madagascar
Mali
Mozambique
Mauritania

Niger
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Luxembourg
Latvia
Netherlands
Norway

New Zealand
Portugal
Singapore
Slovak Republic
Slovenia
Sweden

United States

Kazakhstan
Lebanon
Morocco

Mexico

North Macedonia
Mauritius
Malaysia
Pakistan

Peru

Philippines
Poland

Paraguay
Romania

Russian Federation
El Salvador
Serbia

Seychelles

Syrian Arab Republic

Thailand

Tunisia

Turkiye

Ukraine

Nicaragua
Nepal
Rwanda
Sudan
Senegal
Sierra Leone
Togo
Tajikistan
Tanzania
Uganda
Viet Nam

Yemen, Rep.
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Appendix G. Robustness Analysis

To support the robustness analysis presented in Section 6, this appendix includes all associated
estimation results. The tables are organised by the three types of robustness checks: instrument
validity, alternative variable specifications, and alternative lag structures. Each subsection
corresponds to a subsection in the main text and provides results for both the base model and the

health expenditure model, where applicable.

Table G1. Instrument Diagnostics

Growth Equation

Statistic Value Interpretation

F-stat (1st stage, In_fcons) | 32.89 Strong instrument for In_fcons

F-stat (1st stage, gini_disp) | 35.08 Strong instrument for gini_disp

Cragg-Donald Wald F 15.37 Above Stock—Yogo 10% threshold (13.43); instruments not weak

Sargan Chi? (overid test)

0.014 (p=0.9044)

Instruments are valid (fail to reject)

Inequality Equation

Statistic Value Interpretation

F-stat (1st stage, In_fcons) | 31.00 Strong instrument for In_fcons

F-stat (1st stage, In_gdppc) | 127.27 Strong instrument for In_gdppc

Cragg-Donald Wald F 28.17 Instruments are not weak (well above the critical value 13.43)

Sargan Chi? (overid test)

0.272 (p=10.6021)

Instruments valid (fail to reject)

Poverty Equation

Statistic Value Interpretation

F-stat (1st stage, In_gdppc) | 133.31 Strong instrument for In_gdppc

F-stat (1st stage, gini_disp) | 8.26 Moderate instrument strength (below the rule-of-thumb)

Cragg-Donald Wald F 7.19 Above 20% Stock—Yogo threshold (6.40); borderline weak
instruments

SW F-stat (In_gdppc) 59.03 Strong identification (conditional)

SW F-stat (gini_disp) 10.79 Weak-to-moderate identification for gini_disp

Sargan Chi? (overid test)

0.393 (p = 0.5309)

Instruments are valid (fail to reject)
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Table G2. First-Stage Regression Results for Growth Equation

Variable Gini Dispersion In_fcons
rural -0.1404 (0.0137) -0.0042 (0.0008)
In_lexp -1.0963 (3.8456) 1.4046 (0.2244)
invt 0.0801 (0.0310) -0.0085 (0.0018)
In_inf 0.4424 (0.1745) -0.0302 (0.0102)
he -3.4908 (0.5092) 0.0057 (0.0297)
saving 0.0011 (0.0166) 0.0038 (0.0010)
trade -0.0126 (0.0035) -0.0001 (0.0002)
tec -0.0396 (0.0099) 0.0014 (0.0006)
cre 0.0027 (0.0040) -0.0001 (0.0002)
unemp 0.2023 (0.0407) -0.0202 (0.0024)
agedepend 0.0050 (0.0182) 0.0094 (0.0011)
In_govhexp -3.5920 (0.3111) 0.5049 (0.0182)
In_privatehexp 1.7475 (0.3660) 0.2252 (0.0214)

_cons

Notes: Each cell shows the coefficient followed by the standard error in parentheses.

66.1306 (16.2554)

-2.0441 (0.9486)

Table G3. First-Stage Regression Results for Inequality Equation

Variable In_fcons In_gdppc
saving 0.0038 (0.0010) 0.0174 (0.0010)
agedepend 0.0094 (0.0011) 0.0092 (0.0010)
In_lexp 1.4046 (0.2244) 1.0616 (0.2207)
In_inf -0.0302 (0.0102) -0.0367 (0.0100)
invt -0.0085 (0.0018) -0.0055 (0.0018)
he 0.0057 (0.0297) 0.0098 (0.0292)
unemp -0.0202 (0.0024) -0.0176 (0.0023)
rural -0.0042 (0.0008) -0.0053 (0.0008)
trade -0.0001 (0.0002) 0.0002 (0.0002)
cre -0.0001 (0.0002) -0.0004 (0.0002)
tec 0.0014 (0.0006) 0.0015 (0.0006)
In_privatehexp 0.2252 (0.0214) 0.1816 (0.0210)
In_govhexp 0.5049 (0.0182) 0.5670 (0.0179)

_cons

Notes: Each cell shows the coefficient followed by the standard error in parentheses.

-2.0441 (0.9486)

-0.5344 (0.9328)

Table G4. First-Stage Regression Results for Poverty Equation

Variable

In_gdppc

gini_disp

saving
unemp

cre

In_inf

invt

he

rural
agedepend
In_lexp
trade

tec
In_privatehexp
In_govhexp
_cons

Notes: Each cell reports coefficient estimates with standard errors in parentheses.

0.0174 (0.0010)
-0.0176 (0.0023)
-0.0004 (0.0002)
-0.0367 (0.0100)
-0.0055 (0.0018)
0.0098 (0.0292)
-0.0053 (0.0008)
0.0092 (0.0010)
1.0616 (0.2207)
0.0002 (0.0002)
0.0015 (0.0006)
0.1816 (0.0210)
0.5670 (0.0179)
-0.5344 (0.9328)

0.0011 (0.0166)
0.2023 (0.0407)
0.0027 (0.0040)
0.4424 (0.1745)
0.0801 (0.0310)
-3.4908 (0.5092)
-0.1404 (0.0137)
0.0050 (0.0182)
-1.0963 (3.8456)
-0.0126 (0.0035)
-0.0396 (0.0099)
1.7475 (0.3660)
-3.5920 (0.3111)
66.1306 (16.2554)
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Appendix H. Alternative Estimation Strategies

Table H1. 2SLS Estimation Results

Variable | Growth | Inequality | Poverty
In_inf -0.0195*** (0.00548) 0.460** (0.194) 0.0129 (0.0170)
he 0.0549%** (0.0167) -3.526*** (0.500) -0.279%** (0.0875)
saving 0.0141*** (0.000411)
trade 0.000467*** (9.74e-05) -0.0127*** (0.00365) -0.00115*** (0.000395)
tec 0.000931*** (0.000301) -0.0405*** (0.0101) -0.00210* (0.00122)
cre -0.000400*** (0.000104) 0.00278 (0.00405)
unemp -0.00480*** (0.00183) 0.207*** (0.0613)
agedepend 0.00186*** (0.000558) 0.00780*** (0.00172)
invt 0.0777** (0.0371) -0.000704 (0.00310)
rural -0.139*** (0.0162) -0.0144*** (0.00333)
In_lexp 1.081%%* (0.348)
In_govhexp 0.228%** (0.0348) -3.748*** (1.039) 0.0909 (0.0684)
In_privatehexp -0.0172 (0.0162) 1.613%%* (0.553) 0.329%%* (0.0527)
In_gdppc 0.0845 (1.239) 0.216*** (0.0836)
gini_disp 0.0141%%* (0.00289) -0.0808*** (0.0193)
In_fcons 0.773*%* (0.0512) 0.157 (2.468)
Constant 0.0733 (0.157) 61.45%%* (8.700) 3.448 (2.118)
Observations 1,202 1,202 1,202
R-squared 0.990 0.541 0.861

Notes: Standard errors in parentheses. *** p<(0.01, ** p<0.05, * p<0.1.

Table H2. GMM Estimation Results

Variables | (1) Growth (In_gdppc) | (2) Inequality (gini_disp) | (3) Poverty (In_fcons)
In_inf -0.0201*** (0.0053) 0.4410%* (0.1890) 0.0134 (0.0169)
he 0.0575%** (0.0161) -3.5490*** (0.4960) -0.2820*** (0.0874)
saving 0.0145%** (0.0004)
trade 0.0005*** (0.0001) -0.0127*** (0.0036) -0.0012*** (0.0004)
tec 0.0010*** (0.0003) -0.0399*** (0.0100) -0.0021* (0.0012)
cre -0.0004*** (0.0001) 0.0007 (0.0022)
unemp -0.0051*** (0.0018) 0.2020%** (0.0580)
agedepend 0.0021%%* (0.0004) 0.0074*** (0.0016)
In_lexp 1.1680*** (0.2800)
invt 0.0727*** (0.0276) -0.0013 (0.0029)
rural -0.1400*** (0.0159) -0.0143*** (0.0033)
In_gdppe 0.1210 (1.1620) 0.2230*** (0.0828)
In_fcons 0.7600%** (0.0449) -0.1230 (2.1540)
gini_disp 0.0146*** (0.0028) -0.0805*** (0.0193)
In_privatehexp -0.0137 (0.0146) 1.6830*** (0.5180) 0.3200*** (0.0504)
In_govhexp 0.2360*** (0.0310) -3.6330*** (0.9600) 0.0865 (0.0679)
Constant 0.0752 (0.1560) 62.7500%** (7.6960) 3.1200 (1.9410)

Observations 1,202 1,202 1,202

Notes: Robust standard errors in parentheses. *** p<(.01, ** p<0.05, * p<0.1.
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Appendix 1. Alternative Variable Checks

Table I1. 3SLS Estimation Results with gini_mkt
VARIABLES In_gdppc gini.mkt In_fcons
In_inf 0.0043 (0.0055) -0.0737 (0.1760) -0.0402*** (0.0147)
he 0.0402*** (0.0143) -1.3030*** (0.4570) -0.0428 (0.0395)
saving 0.0159*** (0.0005)
trade 0.0004*** (0.0001) -0.0018 (0.0033) -0.0003 (0.0003)
tec -0.0002 (0.0003) -0.0047 (0.0092) 0.0017** (0.0008)
cre -0.0001 (0.0001) -0.0078** (0.0035)
unemp -0.0104*** (0.0017) 0.4230%** (0.0543) 0.0123*** (0.0021)
agedepend -0.0030** (0.0012) -0.0057** (0.0023)
invt 0.0855%*%* (0.0288)
rural -0.0135 (0.0148) -0.0052** (0.0014)
In_lexp 1.0840*** (0.3110)
In_gdppe -4.8330*** (1.0920) 0.0866 (0.0949)
gini_mkt 0.0395%** (0.0055) -0.0527*** (0.0120)
In_fcons 0.9820%** (0.0608) 9.4160%** (2.1070)
In_privatehexp -0.0589*** (0.0227) -1.6910*** (0.4900) 0.2230*** (0.0389)
In_govhexp 0.0152 (0.0412) -0.9190 (0.9130) 0.5260*** (0.0778)
Constant -1.1530*** (0.3100) 25.0200*** (7.5080) 0.7720 (1.7120)
Observations 1,202 1,202 1,202
R-squared 0.9800 0.1430 0.9050
Note: Standard errors in parentheses. ¥** p<(.01, ** p<0.05, * p<0.1.
Table I12. 3SLS Estimation Results with povhead3
VARIABLES In_gdppe gini.disp povhead3
In_inf -0.0176 (0.0154) -0.1460 (0.2260) 0.0906 (0.6010)
he -0.0201 (0.1080) -6.9620*** (0.9470) 12.9800 (12.9000)
saving 0.0187*** (0.0017)
trade 0.0003 (0.0005) -0.0302*** (0.0051) 0.0615 (0.0523)
tec 0.0057*** (0.0015) -0.0409*** (0.0147) 0.1650* (0.0999)
cre -0.0002 (0.0003) -0.0029 (0.0028)
unemp -0.0052 (0.0067) 0.1280** (0.0634)
agedepend 0.0229*** (0.0070) 0.3520%** (0.0786)
invt 0.0539 (0.0386) 0.0029 (0.1140)
rural -0.1400*** (0.0209) 0.3340 (0.3320)
In_lexp -26.2800 (48.4200)
In_gdppc 2.1650* (1.1720) -3.3730 (2.9380)
gini_disp 0.0572*** (0.0118) 3.0550 (2.2180)
povhead -0.0507* (0.0268) -0.2120** (0.1050)
In_privatehexp -0.0229 (0.0848) 0.4460 (0.6610) -5.1520%** (1.9670)
In_govhexp 0.6940*** (0.0806) -5.8010*** (1.1860) 9.7780 (9.5090)
Constant 2.1680* (1.1330) 82.2400*** (8.9700) -55.3200 (39.3700)
Observations 793 793 793
R-squared 0.8840 0.5090 -0.1970

Note: Standard errors in parentheses. *** p<0.01, ** p<0.05,

*p<0.1.
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Appendix J. Alternative Lagged Inequality (gini_disp) Estimation Results

Table J1. 3SLS Estimation Results with one lagged gini_disp (L1

ginidisp)

VARIABLES In_gdppc L1 ginidisp In_fcons
In_inf -0.0204*** (0.0053) 0.4550** (0.1900) 0.0157 (0.0173)
he 0.0547*** (0.0158) -3.3650*** (0.5030) -0.2700*** (0.0850)
saving 0.0144*** (0.0004)
trade 0.0005*** (0.0001) -0.0127*** (0.0037) -0.0012*** (0.0004)
tec 0.0011*** (0.0003) -0.0454*** (0.0102) -0.0025%* (0.0013)
cre -0.0004*** (0.0001) 0.0007 (0.0022)
unemp -0.0053*** (0.0018) 0.2010*** (0.0587) 0.0074*** (0.0016)
agedepend 0.0021*** (0.0004)
invt 0.0641** (0.0280) -0.0023 (0.0028)
rural -0.1410*** (0.0161) -0.0144*** (0.0034)
In_lexp 1.1640%** (0.2830)
In_gdppc 0.1970 (1.1790) 0.2220%** (0.0841)
In_fcons 0.7550*** (0.0447) -0.1590 (2.1750)

L1_ginidisp 0.0144*** (0.0028) -0.0810*** (0.0194)
In_privatehexp -0.0111 (0.0147) 1.6230*** (0.5300) 0.3200%** (0.0501)
In_govhexp 0.2380*** (0.0308) -3.6550*** (0.9750) 0.0839 (0.0692)
Constant 0.0981 (0.1550) 62.8600*** (7.8350) 3.1900 (1.9620)
Observations 1,214 1,214 1,214
R-squared 0.9900 0.5310 0.8580

Table J2. 3SLS Estimation Results with two lagged gini_disp (L2_ginidisp)
VARIABLES In_gdppc L2 ginidisp In_fcons
In_inf -0.0210%** 0.5240%** 0.0244 (0.0194)
(0.0055) (0.1920)
he 0.0531*** -3.2430%** -0.2780%**
(0.0159) (0.5080) (0.0923)
saving 0.0144***
(0.0004)
trade 0.0005%** -0.0128*** -0.0012%**
(0.0001) (0.0037) (0.0004)
tec 0.0012%*** -0.0488%** -0.0028* (0.0015)
(0.0003) (0.0104)
cre -0.0004*** 0.0007 (0.0021)
(0.0001)
unemp -0.0050%** 0.1910%*** 0.0076%**
(0.0018) (0.0592) (0.0017)
agedepend 0.00271**%*
(0.0004)
invt 0.0544* (0.0283) -0.0032 (0.0028)
rural -0.1420%** -0.0153%**
(0.0164) (0.0038)
In_lexp 1.1770%***
(0.2930)
In_gdppc 0.1360 (1.1940) 0.2180** (0.0895)
In_fcons 0.7510%** 0.0850 (2.1940)
(0.0461)
L2_ginidisp 0.0143%** -0.0864***
(0.0029) (0.0221)
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In_privatehexp -0.0090 (0.0150) 1.5600%** 0.3310%***
(0.5410) (0.0541)

In_govhexp 0.2390%** -3.7560%** 0.0639 (0.0781)

(0.0317) (0.9850)

Constant 0.1200 (0.1550) 62.4600%** 3.5130* (2.1120)
(7.9510)

Observations 1,221 1,221 1,221

R-squared 0.9890 0.5220 0.8390
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