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Abstract. Amid growing concerns about widening health inequities and the complex interaction of soci-
oeconomic determinants, the problem of improving health outcomes in emerging economies—particularly
within BRICS nations—has become ever more significant. This research delves into the impact of health ex-
penditure, trade openness, and income distribution on health indicators such as infant mortality rate (IMR),
life expectancy (LE), and crude death rate (CDR) in BRICS, including Brazil, Russia, India, China and South
Africa. The study uses annual time series panel data from 2000 to 2023 and applies the cross-sectional
asymmetric autoregressive distributed lag (CS-NARDL) model to examine these relationships. The findings
reveal that an increase in health spending leads to reductions in mortality and death rates, while reduced
spending has a more pronounced (negative) effect on health indicators. Moreover, the study highlights the
organic improvement in health indicators observed in open economies, as they benefit from the exchange
of advanced health technology and services. The results indicate that an increase in income among the
poorest households in the lowest quartile of income distribution enhances their access to health services,
thereby leading to improved health indicators. This study contributes to the existing literature on the im-
pact of health expenditure and income distribution on health indicators. Governments should establish
mechanisms to evaluate the effectiveness of healthcare spending on health outcomes, enabling them to
improve their healthcare policies and programs.
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MCCNEOLOBATE/IbCKAS CTATbA
.Mexma @"’, B.B. [lep6enesa @ D<1 0

 JHepreTuyeckuii yamsepcuteT Manamta OuHaasna, r. laHaxuHarap, MHous

9 Yp®Y umenn nepsoro Mpesunaenta Poccunm b. H. EnbumHa, 1. EkatepuHbypr, Poccuiickas Menepatims

ACUMMETPUYHOE BJIUAHUE PACXOAO0B HA 3APABOOXPAHEHUE,
A0X0A0B HUXHEIO AEUUNA U OTKPbITOCTU SKOHOMUKHA
HA NOKA3ATE/NIN 34PABOOXPAHEHUA B CTPAHAX BPUKC

AHHOTaums. B ycnoBrsx HepaBHOMEPHOIO AOCTYNA K MEAULMHCKUM YCIyraM v BO3AENUCTBUS PA3IMYHbIX
COLMANbHO-3KOHOMMYECKMX hakTopos Nnpobnema nosbiweHns 3GHEKTUBHOCTU CUCTEM 34PABOOXPAHEHMS
B CTpaHax C pa3BMBalOLLENCS IKOHOMMUKOW, B YacTHOCTU B cTpaHax BPUKC, npuobpeTtaeT ocobyto 3Hauum-
MOCTb. HacToslwee nccnenoBaHme NoCBALWEHO aHaNN3y TOMO, KaK rOCYAapCTBEHHbIE PAacXOAbl HA 34PaBOOX-
paHeHuWe, OTKPbITOCTb 3KOHOMUKMU U pacnpefeneHne AOXOL0B BAMSIOT HA KIOYeBble NMOKa3aTenu 340po-
BbSl HACENEeHMs — YpOBEHb MNaJeH4Yeckon cMepTHocTH (IMR), oxxnaaemyo npoaomKMTeNnbHOCTb Xn3Hu (LE)
1 06wmnin koapdbuumneHt cmeptHocTn (CDR) B Bpasunuu, Poccumn, UHanu, Kutae m KOxHoi Adpuke. B kaue-
CTBE 3MNMPUYECKOM 6a3bl MCMONb30BaHbl NaHeNbHble AaHHble 3@ 2000-2023 rr. 119 OLEHKM aCUMMETpUY-
HbIX 3P dEKTOB NPUMEHSETCS MOAENb KPOCC-CEKLLMOHHOIO aCUMMETPUYHOr0 aBTOPerpecCMoHHOro pacnpe-
penénHoro nara (CS-NARDL). NokasaHo, 4To yBennyeHue pacxodoB Ha 34paBOOXpPaHeEHWe cnocobCcTByeTt
CHWXEHUIO MOKa3aTene CMepTHOCTU, TOTAA KaK UX COKPALLEHME OKa3blBaeT bonee BblpaXKeHHOE HeraTuB-
HOE B/IMSIHME HAa COCTOSIHWME 3[0POBbS HaceneHus. Kpome Toro, BbISIBNEHO, YTO B H0fee OTKPbITbIX 3KOHO-
MMKax HabnoaaeTcs ecTeCTBEHHOE y/yylleHne nokasaTener 34paBoOXpaHeHus, 06ycnoBieHHoe A0CTY-
MOM K NepeaoBbiM MEAWULMHCKUM TEXHONOTUIM U yciyraM. [oBbilleHne LOXOA0B Cpean HaumeHee obe-
CMEYEeHHbIX FPynn HaceneHus (HUXHUIM AeLunib) TakKe CnocobCTBYET yNyyLIEHUI0 A0CTYNa K MEAULMHCKOM
MOMOLLM M, COOTBETCTBEHHO, YNYYLIEHUIO 300POBbA. TakuM 00pa3oM, AaHHOE MCCNefoBaHME paclumpseT
HaLWM NPeLCTaBNEHUS O BIUSHWM PACXOL0B HA 34PaBOOXPAHEHUE U pacnpefeneHnn LOX0A0B Ha 3L,0pPOBbe
HaceneHus B ctpaHax bPUKC. MNoayepknBaeTcs HeobXxoAMMOCTb BHEAPEHUS MEXAaHM3MOB MOHMTOPMHIa
1 OLEHKMN 3PDEKTUBHOCTM FOCYAAPCTBEHHBIX PACXOLOB B JaHHOW chepe, YTO NO3BOAUT NOBbICUTL I dek-
TUBHOCTb NOMWUTUKM 34PAaBOOXPAHEHNS U NPUBIN3UTBCS K LENSIM YCTOMYMBOTO Pa3BUTHS.

KntoueBble cnosa: nokasarenu 34paBOOXpPaHEHUA, rOCyAapCTBEHHbIE pPAaCX0oAdbl Ha 34PaBOOXPaHEHUE, YDOBEHb MlageHYe-
cKom CMEepPTHOCTHU, OXXKnaaeMaa Npoao/DKUTENbHOCTb XXU3HMU, 06Lwmi KOBCDCDMLI,MGHT CMEepPTHOCTU, OTKPbITOCTb TOProB/n

BnarogapHocTb: ABmopbl 8bIpaXaom ceorw Npu3HamesbHOCMe pedakmopy, GHOHUMHbIM peueH3eHmam, a makxe ecem, Kmo no-
Moe 8 nposedeHuu 0aHHO20 UCCIE008AHUSI.

Onga uutnpoBaHua: Mexta, [l., lep6eHesa, B.B. (2025). AcuMMeTpUUHOE BAUSIHUE PACXOLOB Ha 34paBOOXPaHeHMeE, 4OXOL0B
HWXXHEro Aeunns 1 OTKPbITOCTM 3KOHOMMKM Ha NoKasaTenu 3apaBooxpaHeHns B ctpaHax bPUKC. SkoHomuka peauoHa, 21(2),
394-411. https://doi.org/10.17059/ekon.reg.2025-2-10

Introduction Kapsoli, 2018). Research has demonstrated a

Healthcare is a complex and multifaceted
system that plays a vital role in the overall well-
being of society. Economic development remains
a central objective for any nation, as it drives
both the production of goods and services and
enhances population well-being (Acemoglu &
Restrepo, 2017; Barro, 1991). Given that health is a
fundamental aspect of human life, investments in
healthcare directly contribute to improving quality
of life and overall well-being (Grigoli & Kapsoli,
2018). A well-functioning healthcare system is
therefore essential to sustaining public health and
supporting economic and social development.

There is strong empirical evidence
demonstrating a positive correlation between
rising incomes from economic growth and
increased healthcare expenditures (Grigoli &

robust correlation between increased earnings
stemming from economic expansion and a
considerable surge in healthcare costs (Baltagi
& Moscone, 2010; Hartwig & Sturm, 2014;
Hosoya, 2014; Rana et al., 2021). While some
studies suggest that higher healthcare spending
can further stimulate economic growth (Naidu
& Chand, 2013; Piabuo & Tieguhong, 2017),
others contend that the relationship is less
straightforward and that increased spending
does not necessarily lead to economic expansion
(Khoshnevis Yazdi & Khanalizadeh, 2017; Wang &
Lee, 2018). Nonetheless, investment in healthcare
infrastructure is widely recognized as a critical
factor in achieving sustainable development and
enhancing societal well-being (Grigoli & Kapsoli,
2018).
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Research has shown that the Sustainable
Development Goals (SDGs) and healthcare are
closely linked and addressing health challenges
is crucial for achieving sustainable development
(Aziz et al., 2021; Rebolledo & Giatti, 2022). The
SDGs adopted by the United Nations in 2015,
include specific targets for improving health and
well-being for all, under Goal 3. Research has
shown that inclusive, accessible, and affordable
healthcare systems can contribute significantly
to reducing poverty and promoting long-term
economic growth (Rebolledo & Giatti, 2022).
Access to quality healthcare is associated with
improved health outcomes, increased life
expectancy, and reduced mortality rates.

Furthermore, studies underscore the importance
of investing in healthcare infrastructure and
workforce, expanding access to essential medicines
and vaccines, and addressing the social determinants
of health that drive disparities (Ahmed, 2022; Hone
et al., 2018). Building resilient healthcare systems
capable of responding to crises—such as pandemics
and natural disasters—is also critical for sustainable
development. Moreover, equitable healthcare
systems that address structural inequalities and
social determinants of health have been shown to
produce more equitable health outcomes and reduce
disparities across populations (Odagiri et al., 2018).

The relationship between individual income
and health is well established. As income rises,
its marginal impact on health tends to diminish,
reflecting a concave relationship with important
implications for the connection between income
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distribution and overall health outcomes (Rodgers,
2002; Subramanian & Kawachi, 2004). This can
help to ensure that all members of a society have
an equal opportunity to lead healthy and fulfilling
lives, regardless of their socio-economic status.
More broadly, healthcare systems play a vital role
in advancing the Sustainable Development Goals
(SDGs). Ongoing research and systematic evaluation
are essential for enhancing the performance and
effectiveness of these systems, and for ensuring
that they remain aligned with the principles of
sustainable development (Ahmed, 2022).

Gross National Income (GNI) per capita is an
important factor that affects health expenditure. It
reflects a country’s overall economic stability and
prosperity. Countries with higher GNI per capita
tend to have more resources to spend on healthcare,
as higher incomes may drive demand for healthcare
services (see, (Baltagi & Moscone, 2010; Hartwig
& Sturm, 2014; Hosoya, 2014; Rana et al., 2021).
Furthermore, higher GNI per capita enables greater
allocation of resources to healthcare, leading to
increased current health expenditure. Over the
past two decades, global health spending has risen
significantly, reaching US$ 8.5 trillion in 2019, or
9.8 % of global GDP (up from 8.5 %) (WHO, 2021)
(see, Figure 1). High-income nations accounted for
nearly 80 % of this expenditure, with the United
States alone contributing over 40 %. On average,
per capita health expenditure in these nations was
more than four times the average GDP per capita
of low-income countries (Baltagi & Moscone, 2010;
Hartwig & Sturm, 2014; Hosoya, 2014; WHO, 2021).

v
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Fig. 1. Government Health Expenditure as Share of GDP from 1980 to 2021
Data Source: Our World in Data based on Lindert (1994), OECD (1993), OECD Stat (2021). https://ourworldindata.org/financing-
healthcare (Date of access: 01.06.2024)
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The substantial increase in health expenditure
has prompted academicians and policymakers to
examine its effects and underlying determinants
(Cutler et al., 2006; Hall & Jones, 2007; Kleiman,
1974; Murphy & Topel, 2006; Newhouse, 1977,
Nordhaus, 2002).

Studying health indicators in BRICS nations
(Brazil, Russia, India, China, and South Africa) is
crucial, as they have surpassed the G7 countries
in their share of global GDP based on purchasing
power parity (PPP). By 2023, this gap had widened
further, with BRICS accounting for 32 % of global
GDP compared to the G7’s 30 %. Government
spending in BRICS countries also shows an upward
trend, rising from an average of 33.9 % of GDP in
2018 to 35.85 % in 2023 (see Figure 1), with total
expenditure peaking at 38 % of GDP during the
COVID-19 pandemic in 2019-20".

It is essential to study the determinants of
healthcare expenditure as the level of spending
carries significant policy implications for the
financing and allocation of healthcare resources
(Baltagi et al., 2017; Baltagi & Moscone, 2010). No
economy can remain closed. Throughout human
history, trade has been a key driver of economic
development. It functions like the bloodstream
of today’s globalized economy. Trade openness, a
key indicator of globalization, is known to boost
productivity, foster human capital accumulation,
and promote human development. Moreover,
trade can influence both the pace and structure of
economic growth. Higher growth rates canincrease
the use of labour and capital—two essential inputs
in production that contribute to rising per capita
income (Farooq et al., 2019).

From a theoretical perspective, a country’s
trade openness can directly influence its economic
growth by impacting income, consumption, and
investment (Frankel & Romer, 1999; Harrison,
1996; Jawadi et al., 2018). Additionally, it can
indirectly shape wealth distribution, inequality,
poverty levels, and overall health outcomes. The
link between trade openness and health operates
through two primary mechanisms. First, trade with
more developed nations can create knowledge
spillovers that enhance disease treatment by
improving access to high-quality pharmaceuticals
and medical technologies (Coe & Helpman,
1995). These spillovers can also strengthen local
institutions by introducing new ideas, policies, and
regulatory frameworks (Sandholtz & Gray, 2003),
fostering an environment conducive to better

! International Monetary Fund (IMF). (2023). World Economic
Outlook. https://www.imf.org/en/Publications/WEO/
Issues/2023/10/10/world-economic-outlook-october-2023
(Date of access: 02.07.2024)

health outcomes (Rodrik et al., 2004). Second,
international trade can enhance product quality,
promote competition, lower prices, and strengthen
public sector capacity (Rodrik et al., 2004).

Some studies suggest that trade liberalization
positively impacts public health by facilitating
the exchange of medical goods and services,
improving healthcare practices, and optimizing
disease management. Furthermore, trade can
drive institutional improvements, as open
economies often import not just goods and capital
but also ideas, regulations, and governance norms
(Jawadi et al., 2018; Rodrik et al., 2004; Sandholtz
& Gray, 2003). (Owen & Wu, 2007) examined this
relationship using panel data on 219 countries,
including both developed and developing
economies, to analyse how trade openness
influences child mortality and life expectancy and
found positive relationship between them (also
see, (Bergh & Nilsson, 2010; Bussmann, 2009;
Jawadi et al., 2018).

Figures 2 and 3 highlight declining trends in
the infant mortality rate (IMR) and improving
trends in life expectancy across BRICS countries.
This raises an important question: are these shifts
in health indicators primarily driven by strategic
health expenditure and government spending,
or are they the result of open economic policies?
This study seeks to examine the influence of
health expenditure, trade openness, and income
distribution on key health indicators, including
IMR, life expectancy (LE), and the crude death rate
(CDR), within the context of BRICS countries.

Literature Review

Since the pioneering work by Kleiman (1974)
and Newhouse (1977), income has been the
primary variable in determining how health care
spending varies from one country to the next.
Earlier studies have tried to measure the income
elasticity of health spending and its policy
implications for funding and allocating resources
for health care. Healthcare is a matter of divergent
opinions; according to some research, health
services and their distribution should be market
driven. Alternatively, some argue that healthcare
is a fundamental service and support government
funding and participation in providing healthcare
(Culyer, 1988; Di Matteo, 2003).

Several non-income determinants of health
expenditure have been identified in the literature,
including factors such as population size, life
expectancy, and income inequality (Baltagi
et al., 2017; Culyer, 1988). Research has found a
strong correlation between rising incomes due to
economic growth and significantly greater health
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Fig. 2. Infant Mortality Rate of BRICS Nation from 2000 to 2022
Data Source: World Bank (2023) and complied by Our World in Data. https://ourworldindata.org/grapher/infant-mortality?tab=ch
art&country=BRA~RUS~IND~CHN~ZAF (Date of access: 10.07.2024)
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Fig. 3. Life Expectancy Rate of BRICS Nation from 2000 to 2023
Data Source: World Bank (2023) and complied by Our World in Data. https://ourworldindata.org/life-expectancy (Date of access:
20.07.2024)

spending (Baltagi & Moscone, 2010; Hartwig &
Sturm, 2014; Hosoya, 2014; Rana et al., 2021).
On the one hand, some research suggests that
health spending boosts economic growth (Naidu
& Chand, 2013; Piabuo & Tieguhong, 2017),
while other studies contend that this is not the
case (Khoshnevis Yazdi & Khanalizadeh, 2017;

Ekonomika Regiona [Economy of Regions], 21(2), 2025

Wang & Lee, 2018). Hence, investing in healthcare
infrastructure is a crucial aspect of achieving
sustainable development and improving the well-
being of society (Grigoli & Kapsoli, 2018).
Asianeconomies have experienced rapid growth
over the past two to three decades, driven largely
by the economic engines of countries like China

www.economyofregions.org
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(Hartwig & Sturm,

Extreme Bounds

increased incomes driven
by economic growth
and substantially higher

Table 1
Summary of Methodologies and Limitations in Previous Studies

Literature Metllll(;g((i)logy Key Findings Limitation of Methodology
(Baltagi & Moscone, | Fixed o The 'll'InltatIOIl.Of fixed effect panel'regr'essmfl is its

) A strong association inability to estimate the effects of time-invariant
2010; Rana et al., effect Panel . . . s

. was identified between | variables, as these are absorbed by the individual

2021) Regression

fixed effects.

The limitation of Extreme Bounds Analysis is its
reliance on arbitrary model specifications, which

dynamic panel

2014) Analysis health expenditures. may lead to over-sensitivity or dismissal of valid
relationships.
. . . The limitati f the A i istri L
(Khoshnevis Yazdi | Autoregressive | No association was e limitation © t. ¢ u.t oregressive Distributed a8
. .. (ARDL) model is its reliance on a large sample size
& Khanalizadeh, Distributed Lag | observed between to ensure reliable estimates, especially for long-run
2017) (ARDL) increased incomes > espectatly §

resulting from economic
growth and significantly

relationships.

The limitation of DPTM is its complexity in
estimation and interpretation, requiring strong

Lee, 201 hreshol 1 | higher health ; .
(Wang & Lee, 2018) | threshold mode & . assumptions about threshold effects and potential
(D.P.T.M.) expenditures. B
endogeneity.
(Babone's, 2008; In develp ped apd The limitation of causality models is their
Kawachi & . developing nations, .
Causality . . . dependence on strong assumptions, such as no
Kennedy, 1999; income inequality affects . . . . .
. . Models . omitted variable bias or the validity of instruments,
Pickett & Wilkinson, both life expectancy and which are challengine to verify in practice
2015) infant mortality rates. ging ymp ’
An increase in health The limitation of Bayesian hierarchical models is
.. Bayesian expenditure results ina | their computational intensity, especially for large
(Jakovljevic et al., . . .. . . . .
2022) hierarchical reduction in mortality datasets, which may require advanced techniques
models rates within BRICS like Markov Chain Monte Carlo (MCMC) and
countries. substantial computing resources.
Globalization activities, | The limitation of panel regression is its
(Jani et al., 2019) Panel such as trade openness, | susceptibility to endogeneity issues, which can bring
" Regression have a positive impact biased results if not addressed through techniques

on health indicators.

like instrumental variables or dynamic modelling.

Source: Compiled by the authors

and India (Wolf et al., 2011). This unprecedented
income growth is helping Asia narrow the income
gap with developed countries, particularly those
in the OECD. However, the literature on income
and health remains divided on whether the health
disparities between countries can be attributed
mainly to income differences. In developed
nations, life expectancy and infant mortality
rates are influenced by income inequality (Pampel
Jr. & Pillai, 1986; Wilkinson, 1992) Subsequent
studies have established a link between income
distribution within societies and health indicators
(Babones, 2008; Kawachi & Kennedy, 1999)
An extensive review of this topic (Pickett &
Wilkinson, 2015) found that income inequality,
both within and between countries, can negatively
affect health outcomes.

Amimo etal. (2021) argue that the “Rise
of Emerging Markets” will be driven by the
BRICS countries, shaping social and economic
transformations over the next 30 years. As leading

economies among emerging markets, the BRICS
nations have experienced significant increases in
health spending and now contribute a larger share
to global health expenditures (Bai et al., 2021;
Gu et al., 2022). Healthcare costs per capita in
the BRICS countries have steadily risen, and it is
projected that by 2035 their health expenditures
will reach the highest absolute levels globally
(Gupta & Bhatia, 2022; Sahoo et al., 2023).

Sahoo et al. (2023) predict that the BRICS
nations have the capacity tolead in social policy. In
order to achieve universal health care, the BRICS
nations are reworking their health systems. Not
all the BRICS member nations are able to increase
their health spending and coverage compared to
other fellow members, (M. G. Sharma & Popli,
2023) found that India is not as close to reaching
the Universal Health Coverage (UHC) objective as
its peer nations in the BRICS and ASEAN-5, despite
notable advancements in a number of health
metrics. They highlights the reason to hamper

DKOHOMMKa pervoHa, T.21, Boin. 2 (2025)
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healthcare due to lack of infrastructure and a
skilled health personnel, which is made worse
by the unequal distribution of these resources
(Ansmann et al., 2021; Yan et al., 2023).

Contrary to the findings of Sharma & Popli (2023),
Lamnisos et al. (2021) predict a long-term increase
in per capita health spending across the BRICS
nations. It is expected that Russia’s total health
expenditure as a share of GDP will remain stable
until 2030 (see Canbay & Kirca, 2022), while China
is projected to significantly boost its investment
in the health sector. Brazil’s health spending as a
proportion of GDP is anticipated to decline notably.
India is forecasted to experience the highest growth
rate in per capita health expenditure through 2030
(Jakovljevic et al., 2022; Wang et al., 2023).

The literature on the impact of trade openness on
health shows mixed results (Cornia, 2001; Hitiris &
Posnett, 1992; Jani et al., 2019; Levine & Rothman,
2006). A key concern is that trade openness may
primarily benefit developed countries, due to the
less mature economic and governance systems in
developing and underdeveloped nations (Cornia,
2001; Deaton, 2004).

The primary focus of the study was to examine
how trade openness, income inequality, and health
expenditure influence key health indicators,
such as the Infant Mortality Rate (IMR), Life
Expectancy (LE), and Crude Death Rate (CDR),
specifically within the context of BRICS countries.
Additionally, a brief literature review highlighted
that prior studies examining the relationships
among these factors and health indicators—either
individually or collectively—show mixed results.
This variability can be attributed to issues such as
sample size and methodological differences. Table
1 summarizes the common methods employed in
previous studies along with their limitations.

This study employs the cross-sectional panel
non-linear autoregressive distributed lag model
(CS-NARDL), which is more effective than
methods like panel regression and linear ARDL
(Patel & Mehta, 2023; R. Sharma et al., 2024). This
model captures asymmetric relationships between
variables, allowing it to distinguish how positive
and negative shocks impact the dependent
variable differently. It offers greater flexibility in
modelling non-linear dynamics, making it more
suitable for real-world scenarios (Aydin & Bozatli,
2023; Mehta & Derbeneva, 2023). The CS-NARDL
model enhances the model fit by accommodating
varying effects in both the short and long run.
Unlike more complex models, it remains relatively
straightforward while still capturing intricate
relationships, resulting in more robust findings
(Aydin & Bozatli, 2023).

Ekonomika Regiona [Economy of Regions], 21(2), 2025

Data and Methodology

This paper aims to examine the impact of
health expenditure, trade openness, and income
distribution among the poor on the health
indicators of BRICS nations. The analysis uses
infant mortality rate (IMR), life expectancy (LE),
and crude death rate (CDR) as dependent variables.
The key independent variables include current
health expenditure, trade openness (as a proxy
for globalization), and income distribution, while
income and urbanization are included as control
variables. Table 2 provides a detailed description
of the variables, along with their representation
and data sources. The study employs panel data for
BRICS countries, covering the period from 2000 to
2023. All nominal values have been converted into
real terms using the 2005 GDP deflator.

Econometric Model

The study proposes cross sectional panel
non-linear autoregressive distributed lag models
(CS-NARDL) (Shin et al., 2014) to capture the
asymmetric relationship of health indicators
(IMR, LE and CDR), current health expenditure,
trade openness and income inequality. The study
estimates three models to assess the impact of
explanatory variables on three distinct health
indicators (see Equations (3.1), (3.2) and (3.3)).

8,7 = f(Til'a ’Y,‘,’: (’\),','7 51‘1" Gij) (33)

Equation(3.1)representstheinfantmortalityrate
(IMR, ¥ for BRICS as a function of the explanatory
variables under consideration. Similarly, Equations
(3.2) and (3.3) represent life expectancy (¢;) and
crude death rate (8, respectively, as functions of
the same set of explanatory variables. To determine
the existence of a long-run relationship among the
variables in Equations (3.1)-(3.3), cointegration
tests are conducted. These tests assess the
stationarity of the residuals under the assumption
that the independent variables have cross-section-
specific intercepts and homogeneous slope
coefficients (Esily et al., 2022; Mehta & Prajapati,
2024; Pedroni, 1999, 2004). After establishing
the presence of a cointegration relationship, a
causality test is performed to examine the direction
of causality between the variables. Equation (3.4)
is used to test the null hypothesis of no causal
relationship between y (the dependent variable)
and x (the independent variable).

K K
yit = n +Zﬁi(l))/it—k +Zggl)xit—k +8it (3-4)
k=1 k=1
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Table 2
Data Description and Measure of Dependent Variables
Variable Variable . Description
Representation
Dependent Variables
Infant Mortality Rate Q Description: The numb.er of .infan'ts dyi'ng before reaching one
year of age, per 1,000 live births in a given year.
Description: Life expectancy at birth indicates the number of years
Life Expectancy o) a new-born infant would live if prevailing patterns of mortality at
the time of its birth were to stay the same throughout its life.
Crude Death Rate 9 DescripFion: T'he number c.)f deaths during the year, per 1,000
population estimated at midyear.
Independent Variables
Description: Expressed as a percentage of GDP. Estimates
Current Health Expenditure T of current health expenditures include healthcare goods and
services consumed each year.
Description: Trade is the sum of exports and imports of goods
Trade Openness ¥ and services measured as a share of GDP.
Income share held by lowest Description: Percentage share of income or consumption that
10 %" @ accrues to the first (poorest) decile.
Control Variable
National Income 5 D(?scription: Annual percentage growth rate of GDP at market
prices based on constant local currency.
Urban Population o Descriptif)n: Calculated gsing Wgrld Bank populat?on festimates and
urban ratios from the United Nations World Urbanization Prospects.

Source: Compiled by the authors by using the data from World Development Indicators Data from World Bank Database
2023. https://databank.worldbank.org/source/world-development-indicators (Date of access: 21.08.2023)

* Income inequality is reflected in the uneven distribution of income or consumption, with the lowest income groups receiving the
smallest shares. These data are typically sourced from nationally representative household surveys. Source: World Bank, Poverty
and Inequality Platform. https://databank.worldbank.org/metadataglossary/world-development-indicators/series/SI. DST.FRST.10

(Date of access: 26.11.2024)

where 1, denotes the constant term, A

national income and urban population.

N, =

+
i A, +OLI’CU~ +a

. -
+0L500,; + 0L + 0O

¢y =

79%

- ¥ _
ZTti + Ots’ytj + OL4YU. +

+ OLSGti tée,

+ - + -
Wo TW T TV, T, T WYy T WY, +

. _
T, + Y0, +W76tj +Yg0, +E,

Sﬁ = 0, +(I)1r;. +¢Zr;j +¢3y:j +¢4y;j +

+<|>5cot+1. + (I)G(’Ot_j + ¢78t]. + ¢86tj +e,

Where 1, vy and ® measure the asymmetric
impact of current health expenditure, trade
openness and income inequality on X (Infant

means
the lag parameter, and gl.(l) indicates the slope
coefficient at lag length 1.

The cross sectional asymmetric distributed
lag model (CS-NARDL) is presented in long-
run equations (3.5), (3.6) and (3.7) for health
indicators (IMR, LE and CDR) as a measure of health
expenditure, trade openness, income inequality,

t
+ +
T, = EA‘EU
j=1

t
T, = ZA’CU.
j=1

3.5 b s

&2 Y =2 =
j=1
t

(3.6) v, :;Ayl'f =
j=
t

(3.7) o = Aw;
j=1

t
o, = ZA(,OI.I.
i

Mortality Rate), ¢ (Life Expectancy) and 8 (Crude
Death Rate) in Equations (3.5), (3.6) and (3.7).

iMax (ATi; ) 0)
o~ (3.8)
ZMin(AT,-; , 0)
j=1
T
> Max (Ay,.]. ) O)
/ ;1 (3.9)
> Min(Ay,,0)
j=1
T
= Max (Awi]. , 0)
o (3.10)
= Min(Aw,;,0)
j=1
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The positive and negative partial sum
decomposition for 1, y and ® is presented in
Equations (3.8), (3.9) and (3.10).

M-1 N-1

N, = Z_;OUANIH + ]Z(; (QEAT;; +0,AT; ) +
(0]

The error correction term (ECT) in the short-
run CS-NARDL Equations (3.11), (3.12), and (3.13)
measures the speed at which the system returns
to long-term equilibrium following a short-term
disturbance.

Results and Discussion

o N n ot e o Each variable’s standard deviation is less
+]§(9 At + 0587, )+ [zo(e""A(D"i + 000, )+ than its mean value, showing constant variation
0.1 R (3.11) (see Table 3). The normal distribution of all the
+3°0,A8, +Ze Ao, ,;+0,ECT,  +g, variables was corrobgrgted by the insignificant
= = Jarque-Bera test statistic (Mehta & Derbeneva,
v Nt 2024). Table 3 shows the pairwise correlation
Ap, = Zeu AQy +Z(95 AT+ 0°AT ) among the Vgrlables for BRICS countries papel
= = data along with a summary of the descriptive
0-1 0-1 statistics.
+Z(9+AY,,+9 AY,,)'*‘ (9$A®;+9,7,-A0),-})+ The pairwise correlation estimates strongly
J= ((’2 1 . /=0 sugges&t that Curren;c1 health expendi(tiure healt};
_ _ expenditure (t), trade openness (y, decrease o
+IZ:1:9"/A6”-/ +]Z:1:ef/AG ey O, ECT +e,  (3-12) income inequality (w) have a negative impact
Mo No1 on health indicators (see Table 4). To test the
AY, = ZQ-,AS +Z(9§At?,+9{,-AT{,)+ hypothesis that all panels are non-stationary,
o - ’=1 the study utilizes unit root tests to determine
+z( SAYS 46, AY:;)JF (G;Am; +9,~',~A03,~})+ the long-term and short-term integration of the
=0 7=0 BRICS panel data (see, Breitung, 2000; Im et al.,
Q1 . : .
+/Z;91 85, +Ze Ao, , +6,ECT. , +5, (3.13) 38(2);7;; Levin et al., 2002; Mehta & Derbeneva,
Table 3
Descriptive Statistics
N 0} 3 T Y ® ) c
Mean 18.167 70.662 9.441 6.022 42.588 2.105 4.306 1.435
Median 14.100 71.261 7.125 5.266 46.094 2.350 4.600 1.373
Maximum 57.800 77.968 16.400 10.313 68.094 3.700 11.395 4.198
Minimum 4.400 53.980 6.106 2.858 22.106 0.800 —-7.800 -0.467
Std. Dev. 12.674 5.109 3.621 1.967 12.247 0.896 3.833 1.218
Skewness 1.315 —-1.145 0.659 0.390 —-0.051 -0.070 —0.650 0.134
Kurtosis 1.015 1.418 1.736 1.946 1.985 1.727 2.392 2.046
Jarque-Bera 21.840 19.953 9.175 4.725 2.862 4.513 5.069 2.701
Probability 0.1830 0.2543 0.1050 0.9480 0.2390 0.1055 0.8709 0.2591
Observations 66 66 66 66 66 66 66 66
Source: Authors’ calculations from Eviews
Table 4
Pairwise Correlation Matrix
N ¢ 9 T Y ® ) c
N 1.000 — — — — — — —
0 — 1.000 — — - — - -
) — — 1.000 — — — — —
T —-0.033" —-0.050™" -0.257" 1.000 — — — —
Y -0.007" —0.485™ 0.706 —-0.622 1.000 — — —
® -0.062""" —-0.052" —0.287" —0.865" 0.484 1.000 — —
) -0.179" -0.011" -0.070" 0.614" 0.373" 0.319 1.000 —
c —0.406" -0.286" —0.749° 0.208" —0.155 | 0.0249 | 0.436 | 1.000

wr %
y

Source: Authors’ calculations from Eviews
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" indicates significant at 1 %, 5 % and 10 % level of significance, respectively.
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The CS-NARDL model can be estimated even
when variables are integrated at different levels,
specifically, when some are stationary at I1(0) and
others at I(1) (Sheikh et al., 2020; Shin et al., 2014).
As shown in Table 5, all variables in the current
study are stationary at the I(1) level. Despite
demographic diversity among BRICS nations,
the results of cross-sectional dependence tests
(Table 5) indicate significant interdependence,
empirically supporting their treatment as a single
panel.

The rejection of the null hypothesis of cross-
sectional independence at the 1% significance
level suggests the presence of common
structural patterns across these countries,
indicating that economic and policy-related
factors influence health outcomes in a broadly
similar way. Furthermore, the CS-NARDL model
accommodates country-specific asymmetries by
capturing both short- and long-run dynamics. This
allows for demographic differences, such as stages

of demographic transition, levels of urbanization,
and population behaviour, without distorting the
overall results. This methodological framework
enhances the robustness of the findings by
addressing heterogeneity while preserving the
validity of cross-country comparisons.

Table 6 presents the results of the panel
cointegration tests. The findings from the Pedroni
tests indicate that the test statistics are significant
at the 1 % level, confirming the existence of a
long-run cointegration relationship among the
variables (Mehta & Derbeneva, 2024; Yuelan
et al., 2022).

Table 7 presents the results of the
Dumitrescu-Hurlin panel causality test for the
BRICS countries. The findings reveal a robust
one-way relationship between health indicators
(IMR-N; Life Expectancy- ¢; Crude Death
Rate-9) and health expenditure, trade openness,
lower income share, national income as well as
urbanization.

Table 5
Stationarity and Cross-Section Dependency Tests
Stationarity Test
N ® 9 T Y ® 5 c
Fisher-ADF 44.2966 | 19.3090" | 9.2456 1.9458 13.6948 2.1360 | 18.1562" 9.6943
Fisher-PP 32.5925 | 24.7967° | 3.6311 0.7518 14.9067 | 12.8326 | 38.3397" 11.8928
AN A AS At Ay Ao Ad Ac
Fisher-ADF 10.8266" | 6.5097" 3.1158" | 24.0558" | 36.3832" | 7.8939" | 63.2601° | 56.7876"
Fisher-PP 6.4572" | 16.4465" | 5.3707" | 33.9154" | 70.1432" | 41.6992" | 49.1365" | 83.9489"
Cross-section Dependency Test
Cross-section N [0) 9 T Y ® S c
LM Breusch-Pagan 202.093" | 187.017" | 70.353" 88.190° 36.779" 25.123" 84.682" 88.737"
LM Pesaran scaled 42.9534" | 39.5823" | 13.4954" | 17.4838" | 5.9889" 4.5358" | 16.7003" | 17.6062"
CD Pesaran 14.2073" | 13.6531° | 1.5552° 2.9443" | -0.6525" | 1.5637° 8.7349" 1.2551°
57, 7 indicates significant at 1 %, 5 % and 10 % level of significance, respectively.
Source: Authors’ calculations from Eviews
Table 6
Panel Cointegration Test
Pedroni Cointegration: Common AR coefficients (within-dimension)
Panel: Nty do Panel: pty® d o Panel: Sty do
Statistic WelghF ed Statistic Wel.gh.t ed Statistic Wel.gh.t ed
Statistic Statistic Statistic
Panel v-Statistic -1.1514" —1.9346" 0.2783" —-1.3491" -0.1027" -1.7651"
Panel rho-Statistic 2.0363" 2.5277 0.8278" 1.2929 1.5667 1.8283"
Panel PP-Statistic 2.9840" 4.5769 -0.6773" 1.3483" 0.5146" 1.9870"
Panel ADF-Statistic 1.1131° 1.4498" 0.6026" -5.9173" 1.5388" 1.4380°
Pedroni Cointegration: Individual AR coefficients (between-dimension)
Statistic Statistic Statistic
Group rho-Statistic 1.5796" 1.6452" 2.3669"
Group PP-Statistic -0.2310" 0.5037" 1.6526"
Group ADF-Statistic -7.3729" —17.4859" 2.2089"

", " indicates significant at 1 %, 5 % and 10 % level of significance, respectively.

Source: Authors’ calculations from Eviews
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Table 7
Results of the Dumitrescu-Hurlin Causality Test
Null Hypothesis: W-Stat. Z-Stat. Conclusion

N+1 10.3895 6.5249

T=N
T N 3.5416™ 0.9786"
OE K 6.7648 3.5819

T=0
T @ 3.0183° 0.55477
921 6.3896 3.2853

. =39

T 9 2.1614° -0.1392
N7 6.0023 3.0656

y=>N
Y+ N 4.0602° 1.4542°
O 5.0440" 2.2705"

V=0

VEZ0) 5.3000" 2.4829"
S+ vy 7.9928 4.7173

Y= 9
VERY 3.2410° 0.7744"
N O) 13.9935 9.6965

o=>N
o+ N 11.2447° 7.4156°
¢+ o 8.5038 5.1413 .

u=qo
O+ Q 3.4852° 0.9770°
9= 0 7.2942 4.1376

o=939
o+ 9 6.6745" 3.6234°

", " indicates significant at 1 %, 5 % and 10 % level of significance, respectively.

Source: Authors Calculation using EViews

The Dumitrescu-Hurlin causality estimates
show unidirectional causality between health
spending (1), and lower income share (o) with
health indicators (IMR-N; Life Expectancy- o;
Crude Death Rate-8), whereas trade openness
(y) shows bi-direction relationship with life
expectancy (¢, and uni-directional relationship
with IMR (X) and Crude Death Rate (8). The
causality gives the primal evidence of causal
relation between health indicators and health
expenditure, trade openness, and lower income
share.

Impact of Health Expenditure on Health
Indicators

The long-run asymmetric CS-NARDL estimates
(see Table 8) reveal a significant negative
relationship between health expenditure () and
IMR (X. A 1% increase in t* will decrease (N by
0.533 %, while a 1 % decrease in v~ will increase

Ekonomika Regiona [Economy of Regions], 21(2), 2025

(N by 1.50 %. Similarly, a 1 % increase in health
spending leads to a reduction in the crude death
rate (9) by 1.24 %, while a decrease in health
spending increases (9) by 1.02 %. Additionally,
the positive and significant coefficient of health
spending indicates that a 1 % increase in t* will
increase the life expectancy (¢) by 0.41 % whereas
a reduction in 1t~ will decrease the life expectancy
(¢) by 0.64 %. It is noteworthy that the negative
impact of health expenditure t-on infant mortality
rate (IMR) is greater than the positive impact of
increased health spending t*. This suggests that if
health spending is reduced, the IMR will increase
more significantly than it would decrease with
higher health spending. Fluctuations in health
spending directly affect life expectancy. Increased
health expenditure promotes longevity, while cuts
in health spending will jeopardize life expectancy.

In contrast, both increases and decreases in
health spending have a positive impact on life
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expectancy. The short-run estimates (see Table 9)
also indicate that a positive change in health
expenditure At* leads to a reduction in the infant
mortality rate (X and crude death rate (3) by
2.23 and 0.28 %, respectively. Conversely, a 1 %
increase in health spending At* will boost life
expectancy by 0.43 %. Furthermore, the significant
coefficient of a negative shock in health spending
At will increase (N, (9) and (¢) by 0.50, 0.82 and
0.55 %, respectively, in the short run.

These long-run and short-run results align with
previous studies, emphasizing the importance
of health expenditure (see Amimo et al., 2021;
Bai et al., 2021; Gupta & Bhatia, 2022; Wang
et al., 2023). The estimates indicate that health
expenditure is associated with a reduction in the
crude death rate and infant mortality rate, as well
as improvements in life expectancy. However, the
magnitudes of the effects on infant mortality and
life expectancy are relatively smaller compared
to the impact of negative shocks. While it is
difficult to draw definitive conclusions or offer
strong policy recommendations, the findings are

consistent with theoretical expectations and are
statistically significant.

Impact of Trade Openness on Health
Indicators

It is surprising that the positive shock of
trade openness (y*) increases the infant mortality
rate (N)by 0.03 % and the crude death rate
(9) by 0.54 %. This suggests that while trade
openness may stimulate economic activity and
globalization, it could also expose vulnerable
populations to health risks, possibly due to
unequal resource distribution or environmental
challenges associated with increased trade.
However, the findings also indicate that trade
openness contributes to an improvement in life
expectancy (¢) in the long run, likely due to better
access to healthcare technologies, improved
standards of living, and enhanced availability
of medical resources facilitated by open trade
policies (see Table 8).

In contrast, the negative shock coefficient
of trade openness (y) indicates that a reduction

Table 8
Long-run CS-NARDL Estimates
Dependent Variables IMR (X) Life Expectancy (¢) Crude Death Rate (3)
Independent Variables Coefficient Coefficient Coefficient
T -0.5330%* 0.4125* -1.2403%*
T 1.50110* 0.6494* 1.0243*
vt 0.0301%** 0.5498* -1.3275%
Y 0.0864** 0.1889* 0.2506
o* -1.3178* 0.7550** -0.6396**
" 0.2403* 0.6621%** 0.2048**
I -0.5102* 0.4079* -0.8753*
c -0.1983* 0.2353* -0.6419*
", " indicates significant at 1 %, 5 % and 10 % level of significance, respectively.
Source: Authors’ calculations from EViews
Table 9
Short-run CS-NARDL Estimates
Dependent Variables IMR (N) Life Expectancy (¢) Crude Death Rate (3)
Independent Variables Coefficient Coefficient Coefficient
Att -2.2317" 0.4377 —-0.2879"
At 0.5038" 0.5511™ 0.8201"
Ay* —0.03972™ 0.1328" -0.0915"
Ay 0.03446™ 0.0057" 0.0106
Aw* —0.16022" 0.2257 -0.1416"
Ao~ 0.0830° 0.0876™ 0.0466™
AS -0.0134" 0.1234™ 0.0820™
Ac -1.0125" 0.2168" —0.5457"
ECT —0.0431" -0.0112" —0.0895"
Constant 0.1499" 0.3844" 0.0282"

57, 7 indicates significant at 1 %, 5 % and 10 % level of significance, respectively.

Source: Authors’ calculations from EViews
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Table 10
CS-NARDL Model Diagnostics
Dependent Variables IMR (N) Life Expectancy (¢) Crude Death Rate (3)
WaldLR Asymmetry (1) 44.5217" 35.8289" 48.1781°
WaldSR Asymmetry (t) 2.9953 2.3365" 3.5102"
WaldLR Asymmetry (y) 37.9736" 21.3735™ 29.1023"
WaldSR Asymmetry (y) 4.7977 5.4960™" 3.3379"
WaldLR Asymmetry (®) 42.0246" 24.7807" 35.6451"
WaldSR Asymmetry (®) 4.9352" 3.8573" 4.8147
Hausman test 388.3309 (0.6267) 395.2579 (0.2621) 163.4015 (0.9670)
Observations 105 105 105
Log likelihood 84.28361 18.14756 66.48055
Number of Cross Sections 5 5 5

", " indicates significant at 1 %, 5 % and 10 % level of significance, respectively.

Source: Authors’ calculations from EViews

in trade openness will lead to a decline in the
infant mortality rate (X by 0.08 % and the crude
death rate (8) by 0.25 %, while improving life
expectancy (¢) by 0.18 % in the long run. In the
short run (see Table 9), an increase in At* will
lower () and (8) by 0.03 and 0.09 %, respectively.
Additionally, a decrease in trade openness (At~
will result in a slight improvement in (¢) by
0.005 %, while it further worsens infant mortality
(N) and crude death rate (9), increasing them by
0.03 % and 0.01 %, respectively (see Deaton, 2004;
Jakovljevic et al., 2022; Jani et al., 2019; Levine
& Rothman, 2006). The estimates indicate that
the impact of trade openness is much smaller in
the short run compared to the long run; however,
direct conclusions require further investigation
since the long-run negative shock is statistically
insignificant. These results align with studies
by Frankel & Romer (1999), Harrison (1996),
and Jawadi et al. (2018), which emphasize the
theoretical view that a country’s trade openness
indirectly influences health outcomes—reflected
in the small coefficient values—alongside other
economic factors.

Impact of Income Distribution on Health
Indicators

Tables 8 and 9 display the estimates of the
asymmetric impact of income distribution on
health indicators. To measure income distribution
within the lowest quartile, the study utilized
the percentage share of income or consumption
accruing to the first (poorest) decile. From the
estimates, it can be deduced that a 1 % increase
in y* (income share held by the lowest 10 %) will
lead to a reduction in the infant mortality rate
(N and crude death rate (8) by 1.31 and 0.63 %,
respectively, while increasing life expectancy (¢)
by 0.75 % in the long run. Similarly, in the short-

Ekonomika Regiona [Economy of Regions], 21(2), 2025

run Ay, it will decrease (N) and (9) by 0.16 and
0.14 %, respectively, and increase (3) by 0.22 %.

The significant coefficient of the negative shock
in income share, v, indicates that a 1 % reduction
will result in an increase in (NX) by 0.24 %, (¢) by
0.66 % and (9) by 0.20 % in the long run. The short-
run estimates of Ay~ align with the long-run negative
shock of income share, as a 1 % reduction in income
share will increase (), (¢) and (8) by 0.08, 0.087, and
0.04 %, respectively. It is evident that an increase
in household income within the last quartile of the
income group will improve these people’s access to
health services and lead to improvements in health
indicators. These results are consistent with studies
showing that lower income inequality improves
health outcomes (see, Ansmann et al., 2021; Sahoo
et al., 2023; Yan et al., 2023).

The national income (8) control variables
demonstrate that a 1 % change in national income
will result in a decrease in the infant mortality rate
(N and crude death rate (9) by 0.51 and 0.87 %,
respectively, in the long run, as well as 0.03 and
0.08 %, respectively, in the short run. Additionally,
the coefficient of urbanization indicates an impact
on (N (reduction of 0.19 %), (9) (reduction of
0.54 %), and (¢) (increase of 0.21 %) in the long-
run. In the short term, urbanization will increase the
infant mortality rate and crude death rate. The error
correction term (ECT) in the CS-NARDL models
suggests that any short-run imbalances tend to
correct themselves towards long-run equilibrium,
with a speed of 4.3 % (for the IMR model), 1.12 % (for
the LE model) and 8.95 % (for the CDR Model). The
significant Wald test affirms the presence of a long-
run and short-run asymmetric connection between
health indicators and the independent variables
(see Table 10). To evaluate the short-run and long-
run asymmetric impacts of health expenditure,
trade openness and income distribution on health
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Figure 5: CS-NARDL Dynamic Asymmetric Multiplier for Health
Expenditure
Source: Authors’ calculations from Eviews
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Figure 7: CS-NARDL Dynamic Asymmetric Multiplier for
Income Distribution
Source: Authors’ calculations from Eviews
Conclusion & Policy Takeaways

indicators, the cumulative dynamic multiplier is
utilized (see Figure 5, 6 and 7).

The research delves into the asymmetric short-
term and long-term effects of health expenditure,
trade openness, and the income share of the poor on
health indicators in BRICS nations (Brazil, Russia,
India, China, and South Africa). It also specifically
examines the impact on the infant mortality rate,
life expectancy rate, and crude death rate by using
panel data spanning from 2000 to 2023.

The CS-NARDL model results highlight the vital
role of health spending in BRICS countries. Both
short- and long-run estimates show that increased
health expenditure significantly reduces infant
mortality and crude death rates. Although the
estimated coefficients are small, the relationship
aligns with theory and warrants further study.

Health spending improves indicators like life
expectancy and infant mortality, with even minor
gains compounding over time for substantial
long-term benefits. Conversely, reduced health
expenditure increases mortality rates, showing
how vulnerable health outcomes are to funding

///\\\
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Figure 6: CS-NARDL Dynamic Asymmetric Multiplier for Trade
Openness
Source: Authors’ calculations from Eviews

cuts. Higher health spending is also linked to
longer life expectancy, while cuts have negative
long-term effects. These findings underscore
the need for BRICS policymakers to prioritize
sustained health investment to improve health
outcomes and advance human development.

The short-run analysis shows that increasing
trade openness reduces the infant mortality and
crude death rates, suggesting that stronger trade
links improve health outcomes. Conversely, a
decrease in trade openness tends to raise mortality
rates, underscoring the importance of maintaining
robust trade relationships. Trade openness also
positively affects life expectancy, while reductions
have adverse effects.

Inthe long run, trade openness appears to lower
crude death rates and increase life expectancy,
though the effect size is small and statistically
insignificant, so conclusions should be drawn
cautiously. This supports the theoretical view that
trade benefits health, though the relationship may
be indirect, explaining the small coefficients.

Unexpectedly, long-run estimates suggest
trade openness increases infant mortality in
BRICS countries. Possible reasons include unequal
distribution of trade gains, environmental harm,
neglected healthcare investments, urbanization
pressures, and the import of low-quality products.
This finding requires further investigation and
should be viewed as a basis for future research, not
a definitive conclusion.

The study also posits that improving income
distribution among the poorest households
significantly enhances access to healthcare and
healthoutcomes.Overall,itdeepensunderstanding
of how health spending and income inequality
affect health and emphasizes trade openness as a
potential tool to improve health by facilitating the
exchange of health technologies and services for
disadvantaged groups.
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Policy Takeaways

The study highlights the crucial role of
government health expenditure in improving key
health indicators such as crude death rate, life
expectancy, and infant mortality rate. Allocating
sufficient resources to enhance healthcare
infrastructure and services should be a top priority
for policymakers. The following are some key
policy implications:

1. The study indicates that income distribution
among the poorest segments influences health
outcomes. Governments should consider policies
that reduce income inequality—such as social
welfare programs and progressive taxation—to
improve health indicators for the most vulnerable
populations.

2. BRICS countries are encouraged to adopt a
“health-sensitive trade policy” that channels a
portion of economic gains from increased trade
into strengthening maternal and child healthcare

services, especially in underserved areas. This
policy should focus on enhancing prenatal
care, immunization programs, and healthcare
infrastructure to ensure that the benefits of trade
contribute positively to infant health and help
reduce infant mortality rates.

Regular and systematic monitoring and
assessment of healthcare expenditure initiatives
are essential. Governments need to create systems
to assess how effective healthcare spending is on
health outcomes, enabling them to make necessary
adjustments and enhancements to healthcare
policies and programs. Further investigation
into the connections among health spending,
trade openness, and income distribution with
health indicators could benefit from examining
panels of other similar economies. Additionally,
incorporating other socio-economic and socio-
cultural variables into the analysis could provide
deeper insights into this research.
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