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Poverty remains a significant hurdle for equitable human development and socioeconomic progress,
notably where lack of educational opportunities, health services, employment and financial
resources restricts the advantages economic 8rowth. This study systematically investigates the
impact of human capital on poverty alleviation, specially highlighting the variation among
cleveloping and developed countries. The analgsis defines human capital with education (pupil—
teacher ratio), health (life expectancg), individually and includes income inequality, financial
development, employment-to-population ratio and personal remittances received as
supplementary socioeconomic determinants. Poverty is estimated by a composite Poverty index
comprises of both the poverty headcount ratio and poverty gap, thus covering the degree and
deepness of poverty. The analgsis utilizes a strong balanced panel of cleveloping and cleveloped
countries for the time period of 1990-2024 for examining the long-term relations and causal
mechanisms across the variables. The {indings indicate cross-sectional dependence and 10118~1un
cointegration across the variables and show heterogeneous relations among country panels. Life
expectancy indicates strong negative counection with poverty across developing and developed
countries. The Gini Index has positive ling with poverty for developed countries, while personal
remittances strongly contribute to poverty reduction for developing countries. Furthermore, the
causality results reveal significant association across poverty and its socioeconomic determinants.
The results of this study indicates the need of human capital development and interrelated
socioeconomic policies for attaining sustainable poverty alleviation. The study advances to the prior

research by evaluating and comparing multiple dimensions of poverty drivers and by highlighting

21-08-2026 the significance of human capital clevelopment inside socioeconomic context. The findings of the
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Introduction

Poverty remains an important challenge faced by international society for the twenty-first century,
regardless of significant improvements recorded under the Millennium Development Goals (MDGs)
and further strengthen by the Sustainable Development Goals, yet millions of individuals
continuously experiencing multidimensional deprivation (United Nations, 2019; World Bank,
2020; UNDP, 2020; Sachs et al,, 2022). The continuity of poverty, specifically in low~ and middle-~
income countries has inspired the researchers and policymakers for investigating the structural
factors that either reinforce or combat poverty over time. Among several determinants revealed in
the empirical studies, human capital has emerged as one of the most theoretically and empirically
influential driver for sustainable poverty reduction (Schultz, 1961; Becker, 1994; Psacharopoulos &
Patrinos, 2018). According to anthropologists, poverty encompasses lack of ethics such as self-
respect, equity, sovereignty, democratic rights, vulnerability, social rules and power of decision

making (Masika et a1,1997).

These viewpoints highlights that poverty is not only a shortage of asset but also a situation of living
in social isolation and limited access to the opportunities and resources. Education, health and
strong institutions ensure the improvement of labor productivity, economic mobility and
sustainable social welfare (World Bank, 2018; United Nations Development program, 2020).
Poverty has two main types: relative poverty and absolute poverty. Relative poverty refers to the
inadequate income or consumption which are concerning to social expectations while the absolute
poverty means the unavailability of fundamental needs such as food, shelter, health and education
(Sen, 1978). During the last few decades, the relation of human capital with poverty has captivated
more attention theoretically and for empirical work. Findings of several empirical studies reveals
that investment in education and health increase individual income along with generating positive

macroeconomic spillover impacts, promoting the long-run productivity growth and reduce the

poverty (Ban'o, 9001; Bloom et al, 9004; Hanushek & Woessmann, 901(2).

Education plays a critical engine of human capital accumulation which is essential for generating
long~term economic growth and structural development. The indicator of pupil-teacher ratio
generally represent the quality education and higher ratios indicates overcrowded classrooms and
limited educational outcomes. Current studies focus that poor education guality can confine the
academic achievements for poverty reduction, so confirming the presence of inequalities
(UNESCO, 2021; World Bank, 2022). Whereas, developed countries identifies higher quality
education, while systematic flaws and skill gaps remain in existence. Substandard education
persists as a strong barrier for poverty alleviation for developing countries as the large classes,
untrained teachers and inadequate education infrastructure shows a strong block for human
capital development (UNESCO, 2021). Quality education strongly mitigates multidimensional
poverty through improving family earning and workforce productivity (Bashir et al, 2022).
Learning disruptions due to COVID 19 strongly spoiled the human capital development and
increase poverty, particularly in low-income countries where digital infusion is very low (UNICEF,
2025). Large class size revealed link with poor learning attainment and ensure an increase in
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poverty in Asian countries with reduction in labor productivity and employability (Rehman &
Hussain, ?0?3) An increase in teacher availableness and better school infrastructure signi{icantlg
mitigate multidimensional poverty (Malik etal, 2024)

A study of developing countries for the time period of 2000 to 2022 identifies that higher
educational access and larger attainment statistically alleviate poverty and impact is magnified
with lower inequality and higher teacher competencies (Chemli, 2025). For India, technical and
vocational education fosters employment potential, increases workforce productivity and reduce
poverty, thus emphasis on skill-based training for modern labor markets formed by technological
and industrial development (Bairagga & Thomas, 202D). A study published in the International
Journal of Educational Development (2025) shows that multidimensional poverty reveals negative
impact on educational outcomes through poorer families, poor educational access and insufficient
availability of educational opportunities (Yu et al, 202)). E.nhancing higher educational
opportunities boost economic growth and reduces poverty across 38 countries with improving labor
productivity and fostering employment creation (Li et al, 2024). A comprehensive review
strengthens that education plays a vital role for poverty alleviation with boosting skill
development, enhancing learning and improving employment creation (Panduwinata et al, 2024).
A comprehensive study conducted in Sub-Saharan Africa and findings reveal that higher
education achievement and human capital development strongly enhance household earning and
mitigate social inequalities (Epo et al., 90?5).

Health is the other necessary determinant of human capital which directly effects the poverty
deprivation. Bad health condition declines the productivity with expanding the medical expenses
and stops the individuals for participating in economical business. High mortality rates generates a
“health~povertg trap” thus bad health and poverty fostering each other in the long-run (Bloom &~
Canning, 2008; Weil, 2014). Better health outcomes boost the human capital development and
stop the intergenerational transmission of poverty. In the contemporary economic scenery, the
traditional determinants of human capital has widened for financial development, as key
determinant for poverty reduction strategies. Financial development makes easy access to credit
and savings, enable individuals for stabilizing consumption and making investment in productive

work (Beck etal, ?007; Denlirguc-Kunt etal, 9018).

Quality health with high life expectancy confirms more labor production and reduce poverty,
whereas investment in health sector improves economic involvement and long-run prosperity
(Bloom et al, 2021). Lower health deepens family fragility, lower labor productivity and restricts
learning outcomes, thus reinforces poverty and further, availability of global health services ensure
the sustainable development and poverty alleviation (WHO, 2022). Improvement in health care
systems strongly rise employment rates and mitigate income disparity in Asian countries and strong
health care services improve human development and reduce poverty (Ahmad & Bukhari, 2022).
Similarly, high life expectancy has strong relation with higher employment ratio and earning

potential (Khdn & Ahmad, 9024)
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Remittance inflows play a vital role for poverty reduction, importantly for developing countries.
The determinant of remittance acts as a financial resource for families and contributes for
improving their livelihood with an increase in consumption and easy access to healthcare facilities
and education. Remittance has to become a leading sources of external funding for several
developing countries (World Bank, 2023). However, the power of remittance for poverty reduction
relies on their optimal use because more dependence on remittances additionally makes a decline
in labor force contribution in certain contexts.

Employment acting a communication channel whereby human capital impacts poverty alleviation.
Humans with tertiary education and sound health are in position for o]otaining stable employment
and high salaries, which enhances family welfare. Job opportunities is key for alleviating poverty
and boosting inclusive growth (ILO, 2023). Economies with robust employment markets and
enhanced output commonly encounter reduced poverty. Higher employment-to-population ratios
strongly alleviate poverty in the long run in the developing countries through human capital
development, improving labor market production and efficient work (Rehman et al, 2022).
Technological progress and digital inclusion, strongly rising the demand for experts, thus
emphasizing the significance of education and healthcare role in employment generation and
poverty reduction (World Economic Forum, 2024). Education is the key determinant of human
capital as it drive labor productivity, enhancement in earning potential and facilitating social
mol)ilitq (World Banlc, QOQO, Organization for Economic Co~operation and Development, ?0(2?)
Educational achievement enhances technical abilities, analg sis skills and economic resilience, thus

improve work opportunities and poverty alleviation (United Nations Educational, Scientific and

Cultural Organization, 20?1, World Bank, ?0??)

Financial development shows positive effect on economic growth and supports poverty alleviation
l)g enhancing resource allocation and labor procluctivitg, whereas empowering poor families
(Levine, 2021). Financial services statistically support employment potentials and poverty
alleviation in developing countries (World Bank, 2022). Financial development in emerging
countries shows linkage with poverty reduction through expansion education, employment
opportunities and family income (Nasir et al, 2023). Financial development substantially improves
human capital development and poverty reduction in South Asian countries (Hussain & Tarig,
2024). Sustainable poverty alleviation and reducing regional disparities needs improvement in
education, health sector and labor market opportunities, instead of growth targeted strategies

(Chen etal, ?095).

The findings of the study show that post-pandemic health inequalities identified that delicate
health systems, socioeconomic inequalities and poor health access disproportionately impact
marginalized communities and ill health systems makes reduction in labor market participation
and strengthen poverty cycles for developing countries (Conduah & Ofoe, 2025). Income
inequality acts as a key engine for poverty and a strong hurdle for human capital development
because quality education inequality, health services and economic pathways statistically lower
the investment of human capital development efficiently for alleviating poverty. This study finds
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under the Sustainable Development Goals structure that investment in education, skills and health
services statistically alleviate poverty while higher economic disparity strongly weakens these
gains through stopping lower-income individuals in engaging in gainful employment. Various
studies focused the relation between poverty and quality education. European countries identity
lower employment rate, low production level and advanced poverty rates as labor skills mismatch
with workplace requirements (Bog adjiva & llieva~Trichkova, 2025).

A Dbibliometric-Systematic literature review highlights that multidimensional poverty in
developing countries is largely determined by lower income, poor educational attainment and
health services (Chipunza & Ntsalaze, 2029). Poor educational systems strengthen poverty and
create social immobility across marganalize people (Valik et al, 2025). Multidimensional poverty
in Pakistan is largely influenced by lower educational attainment, inadequate health services and
geographic discrepancy strongly lead to persistent poverty among regions (Haq et al, 2024).

Regardless of executive research, various gaps are still present. Firstly, the earlier studies depend on
micro level factors of poverty instead of examining integrated framework which incorporates
guality education, financial development, digital inclusion, health and remittances. Secondly,
various empiyical studies clepencl on classical econometric techniques which fails for accounting the
cross-sectional dependence and heterogeneity among countries, leads for biased estimations.
Thircllq, limited comparative analgsis is available across cleveloping and clevelopecl countries
which limits the geneyalization of the outcomes. For addressing such saps, this stu(‘lg implements a
wider and comparative approach for examining the impact of human capital and relevant socio
economic determinants for poverty reduction among developing and developed countries for the
time period of 1990 to 2024. By adopting second-generation econometric approach, the findings of
the study supply strong evidence for the long-rum relation and causal mechanisms among

variables. Consequently, it contributes to the emerging research.
Research Methodology

Data Sources and Sample Selection

This study employs annual data spanning from 1990 to 2024 and for 40 countries (22 developed
countries and 22 developing countries), for allowing a comparative analysis of human capital and
poverty dynamics. The data of all variables were extracted from the World Development
Indicators.

Theoretical Framework

This study is founded in Human Capital Theory, the Capability Approach, Endogenous Growth
Theory, Inequality and Distributive Growth Theory, and the New Economics of Labor Migration.
Human Capital Theory was presented by Schultz, 1961 and Becker, 1964, focusing, education and
health services investment improve the productivity of people, income and socioeconomic
resources, thus supporting poverty alleviation. The Capability Approach was presented by Sen,
1999 and Nussbaum, 2000, expands on this views through showing poverty as lack of competencies
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and opportunities instead of merely lack of income; advancement in education and health thus
improve abilities of individuals for attaining improved quality of life. Endogenous Growth Theory
which was presentecl l)g Lucas, 1088 and Romer 1990 descri]oes, human capital clevelopment,
learning and skills improvement increase productivity and sustainable economic growth.
Inequality and Distributive Growth Theory of Kuznets, 1995 and Dollar & Kraay, 2002 emphaise
that income inequality may restrict the range of how economic and human capital development
advantages can boost to poor individuals, considering the Gini Index a key determinant of poverty
reduction. Lastly, the New Economics of Labor Migration was presented by Stark & Bloom in 1985
establish a theoretical framework for in addition of personal remittances ease the household
finance restrictions and improve investment for education, health and spending, thus supporting to
poverty alleviation. Employment-to-population ratio provides an extra earning channel by which
human capital may be transformed in income generation and better standard of life. Generallg,
these theories established an unified framework for observing how human capital and

socioeconomic determinants impact poverty among developing and developed countries.
Variable Definition

Dependent Variable: Poverty Index: This research employs the Poverty Index as the dependent
variables which aggregates the headcount ratio and the poverty gap, thus capturing the frequency
and deepness of the poverty. The headcount ratio indicates the percentage of the population of
whom earning or consumption is below the related poverty line, the poverty gap measures, how far
the earning or consumption of the poor people lies below the line. Examining the two aspects
supplies a detailed depiction of poverty severity relative to the headcount ratio only. Presently, the
slobal data highlights that poverty endures as a key obstacle to international progress and its
estimation needs interest for inequality, human capital development, employment opportunities and
several areas of deprivation (World Bank, 2024; UNDP, 2024).

Independent Variables:

This study integrates education and health as key determinants of human-capital, employing the
pupil-teacher ratio and life expectancy as their proxies, while the income inequality, financial
development, employment and personal remittances are the essential socioeconomic drivers of
poverty.

Table: Description of Variables

Variable Definition Theoretical Expected relation with Poverty Expected References
Foundation index sign

Pupil- Calculated as the average Human Capital Larger pupil-teacher ratio  + Schultz  ( 1961);

Teacher number of students allotted to Theouj (Sclmltz, minimizes qualitq of education, Becker ( 1964);

Ratio every teacher, represent as 1901, Becker, restricts human capital Hanushek &
proxy of educational quality. 1964) development, decrease income Woessmann (2008);
Large ratio identifies and worsening poverty. Hanushek &
overcrowded classes, reduce Woessmann (2020);
teaching eﬂicactj and human UNESCO ( 9091),
capital development Tilak (2002)

Life Calculated as the average Human Capital High life expectancy reveals good Bloom & Sevilla (

Expectancy number of years an infant tolive  Theory; Health  health status, improves labor force 2004); Sachs &
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in existing death rate and used ~ Augmented production and long~term income, Warner (1997); Weil
as proxy for health and human  Solow Model increase human capital (2007); Sen (1999).
capital. development and  eliminate
poverty.
Gini Index Used to quantifying income Kuznets Higher unequal distribution of Kumets ( 195D);
inequality in a country for 0 to Hypothesis, income hinders the ability of Ravallion ( 2001);
100 scale, here o represents Inclusive attaining education, health Bourguignon
equal distribution of income Growth Theorq services and production 2004); Fosu(?()??).
while 100 means income opportunities, which  enhance
inequality. poverty
Financial Domestic credit to the private  Financial Higher financial effectiveness Levine ( 2003); Kunt
Developmen sector and used as percentage of  Intermediation enhances access to  credit & Levine ( 2007);
t GDP, calculator for financial Theon], Finance opportunities, improves World Bank ( ?O?l),
deepening. Growth Theory investment, develop employment Ahmad & Mallick (
clljnamics and minimizes poverty 2091)
Employment It is the ratio of working age Human Capital  Greater employment ratio Fields ( 2021);
~to~ population which is emploqed, Theon); Labor  increase familq earning, enhance International Labor
Population use for employment outcome. Market Theory standard of life and decrease Organization (
Ratio poverty. 2022); Loayza &
Raddatz ( 9010).
Personal A share of GDP, calculating New Economics It provides supplements to family Adams & Page (
Remittance income  redistribution  from of Labor earning, enhance expenclitures for 2005), World Bank (
Received immigrants to their families to Migration education, health, food, shelter ‘2093); Balde et al. (
their homelands. and entrepyeneurship, thus reduce 2095), Uddin et al. (
poverty. 2025).

This research evaluates the effects of fundamental socioeconomic determinants, such as the pupil -
teacher ratio, financial development, employment-to-population ratio, life expectancy, Gini index
and personal remittances received on the poverty index for both developed and developing
countries. Employing Human Capital Theory, Financial Development Theory, Labor Market
Theory and Income Distribution Theory, this research identifies the multifaceted dynamics between
education, financial system, employment potential, health, income inequality and remittances for
effecting poverty among country groups.

Econometric Specification:

The empirical framework of this study is based on the Human Capital Theory, designed by Gray
Becker (1964) and Theodore Schultz (1961) which concludes that investment in human capital
formation enhance productivity and contribute to reduction in poverty. Using a panel data
methodology, this study investigates the effect of socio-economic determinants on poverty and
human capital development among developed and developing countries.

The baseline relationship is speci{iecl as follows:
POV = a; + B1PTR;t + [2FDyy + B3EMPy + 4GIN; + BsLIF; + BPREM; + p; + €4
Where

POV;; = Poverty index (Coupling poverty headcount ratio and poverty 861}:)), PTR;; = Pupil-
Teacher-Ratio (proxy of quality education), FD;;= Financial Development, EM P;;=Employment
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to population ratio, GIN;; = Gini index, LIF;; = Lite expectancy (proxg of health condition),
PREM;;=Personal remittance received, @; = Country specific fixed effects and + €;; = error term.

Panel diagnostics tests validates the existence of cross-sectional dependence and cointegration
across variables, so the second-generation panel cointegration techniques are used for estimating
the long run dynamics. For addressing endogeneity and serial correlation, the Fully Modified
Ordinary Least Squares (FMOLS) estimator is employed. For ensuring robustness and long-run
relationship among variables Dynamic Ordinary Least Squares (DOLS) estimator presented by

Stock and Watson (1993) is used.

Functional form and estimation strategy:

This study defines a long-run poverty function wherein the Poverty Index is expressed as a linear
representation of human capital determinants likewise pupil-teacher ratio and life expectancy,
income inequality (Gini index), financial development, employment-to-population ratio and
personal remittances, along with country-specific intercepts for capturing hidden heterogeneity.
Provided cross~sectional clepenclence, (1(1)) variables indicated across CIPS and CADF tests, and the
Westerlund test verified the cointegration in both developing and developed countries, further this
study applies the Panel ARDL- PMG framework through the Pooled Mean Group (PMG) for
estimating the short-run and long-run relations, that approves heterogeneous short-run etfects,
whereas enforcing general long-run coefficients in every country panel. Fixed effects estimators
acts as a base for short-run relationships, whereas panel FMOLS and DOLS applied as validity test
for the long-run parameters for addressing endogeneity and serial correlation within the
cointegrated framework. Dumitrescu-Hurlin panel causality tests are employed for examining the
causal relationships across poverty and their socioeconomic drivers.

Econometric Methodology:

The econometric methoclologg gields into four stages: {irstlg, Pesaran CD, Friedman, and Frees tests
are employed for detecting cross-sectional dependence; existence of dependence confirms
transferring to second-generation panel techniques; secondly, order of integration is analyzed
through CIPS and CADF unit-root tests, veri{ging that all variables are integrated of order one 1(1),
thirdly, Westerlund error-correction-based panel cointegration tests are employed, that makes
rejection of the null hypothesis of no cointegraton and justifying long-run assessment; lastly, the
long-run relation across the Poverty Index and its drives are calculated by employing the Pooled
Mean Group (PMG) test in a panel ARDL test, alongwith panel FMOLS and DOLS applied as
robustness tests, whereas Fixed Effects tests give a short-run base and Dumitrescu~-urlin panel
causality tests are employed for assessing direction across the variables.
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Comparative Sample Dynamics: Developed vs, Developing Countries

Table 2. Descriptive Statistics of Variables (Developing and Developed Countries).

Variables Developing Countries Developed Countries
Mean (Std. Dev) Min Max Mean (Std. Dev) Min Max

0.045(1446) -0095 7498

Povertg Index ~0.000(1.394) 4319 2170

Pupil-Teacher 32002(15695) 0019 82996 15.927(5.909) 2691 21544

Ratio

Life 64.141(8.790) 37221 80435 79167(2978) 69012 84.700

Expectancy

Gini Index 40047(10561) 15000 76900 52498(5.532) 22567 63400

Financial 47537(58960) 0696 193710 134.024(60642) 7574 451790

Development

Employment  58004(12008) 26528 87242 56.988(6.283) 38120 69154

to population

ratio

Personal 3837(4.856) -7952 54486 0449(0.726) 2014 5690

Remittances

Received

Note: values are in parentheses represent standard deviations.

Comparative Cross~ Sectional Dependence (CD) Test Results

All variables show strong cross sectional dependence with a base on Pesaran CD, Friedman and

Frees tests. The results of this table reveals that, there exists the presence of cross sectional
dependence in all tests with p=0.000.

Table 3: Cross Sectional Dependence test for Developing and Developed countries

Test Country Life Exp Employme Finance Gini PIR Personal Decision
Group nt remittance
Pesaran Developing ~ 64.569™ 82571™ 86.558™ 86.481™ 86.405™ 81387 Reject
CD Ho
Developed = 5444™ 12406™ 7214™ 81769™ 6.170™ 12414™ Reject
Ho
Friedman  Developing 3906259™  5603575™  580.3528™ 548779™ 585970™  551198™ Reject
Ho
Developed ~ 81496™ 115208 635.015™ 510.885™ 60594™ 116192 Reject
Ho
FreesQ Developing ~ 14486™ 17078 18252 18199™ 18276™ 16657 Reject
Ho
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Developed ~ 4.770™ 2979™ 3301 10655™ 25260™ 5185™ Reject
Ho
AvgCorr  Developing 0556 0691 0725 0724 0725 0681 e
AvgCorr  Developed 0425 0358 0331 0750 0345 0524

Note: "p <001, p <0.03." < 0.10
Table 4: Second Generation Unit Root Tests (C[PS & CADP) and Stationaritg Tests
Comparative Second Generation Panel Unit Root Tests (CIPS & CADF)

Variable Country Group Ist Diff Ist Diff Decision
CIPS CADF

Pupil - Teacher ratio Developed ~2720™ -2620 1(1)
Pupil- Teacher ratio Developing 5792 -4.366™ 1(1)
Life Fxpectancy (LIFX-I) Developed -2404™ 2811 1(1)
Life Fxpectancy (LIF-I) Developing ~J.748™ -4131™ 1(1)
Gini Index (GG~I) Developecl ~-H041™ ~3524™ 1(1)
Gini Index (GIN—I) Developing ~2200™ -2592" 1(1)
Employment-to~-population ratio Developed -2696™ -2900™ 1(1)
Employment-to~population ratio ~ Developing 53067 4257 1(1)
Financial development Developed 2152 -3.035™ 1(1)
Financial development Developing -2161" -2560" 1(1)
Personal remittance received Developecl ~3446™ 2689~ 1(1)
Personal remittance received Developing D347 ~4244™ 1(1)
Notes:

. Signi{icancez ***p< 001, . p< 005, ’ p< 010

e CIPS = Cross-sectional augmented IPS test and CADF = Cross-sectional augmented
Dickey- Fuller test

° 1(1) is stationary at first difference

Note: Stationary confirms by Pesaran CIPS and CADF tests.

All variable pairs with poverty index show strong evidence of cointegration . All Gt, Ga, Pt, Pa
statistics consistently reject the null of no cointegration.
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Table 4: Westerlund Cointegration Test Results

Explanatory Country Gt Ga Pt Pa Robust  Decision
Variable Group P~
value

Pupil-teacher Developing ~7179 - 41748 - 0000 Cointegration

ratio (24) 330065 32985

Pupil-teacher Developed  -5821 25274 206524 26028 0000 Cointegration

ratio (??)

Gini Index Developing ~ ~ -41498 - 0.000 Cointegration
(24) 7090 53619 33598

Gini Index Developed - 23011 - 21159 0000  Cointegration
(22) 5567 24245

Life Expectancy  Developing - ~ ~ ~ 0000 Cointegration
(24) 6486 34226 39470 34864

Life Expectancy  Developed - ~ ~ - 0000 Cointegration
(22) 5567 23608 23586 20.469

Employment-to- Developing - ~ ~ ~ 0000 Cointegration

population ratio  (24) 6912 35009 40242 34704

Employment-to~ Developed -2821 - ~ ~ 0000 Cointegration

population ratio  (22) 20274 26524 26028

Personal Developing - ~ ~ ~ 0.000 Cointegration

remittance (94) 7553 33717 435004 33656

received

Personal Developed - 2195 - 21819 0000 Cointegration

remittance (QQ) HAT2 235405

received

Financial Developing - ~ -41078 - 0000 Cointegration

development (24) 6991 52145 32264

Financial Developed -5915 - ~ ~ 0000 Cointegration

development (22) 24156 26468 223502

Note:

e For the Westerlund (2007), error~correction~based panel cointegration test, Gt and Ga

represents group-mean statistics, whereas Pt and Pa are the panel statistics.

o  For this test, the null hypothesis reveals that no cointegration is present across the variables.
e Robust bootstrap p-values of 0.000 of four statistics reject the null hypothesis for the 1 %
significance level, confirm the presence of the long-run cointegration relation across both

panel groups.
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Table 5: PMG Long~ Run Estimation

Variables Developing Countries Developed Countries
Pupil-Teacher Ratio 0.008™ -0012

Financial Development 0.0017™ -0.0004"
Employment 0.057™ -0.005

Life Expectancy -0174™ -0.012"

Gini Index -0007" 0.008™

Personal Remittances 0.045™ 0.040

Exror Correction Term -0057™ -0284™

Notes: PMG=Pooled Mean Group Estimator

Table 6: Comparative FMOLS Long-Run Estimates for Developing and Developed Countries

Dependent Variable: Poverty Index

Variable Developed Countries Developing Countries
Coefficients Std. exror t-Statistic Prob Coefficients Std. exror t-Statistic Prob
TE/PIR -0.037750 0028845 -1308758 01910 0.005066 0004618 0663910 05069
GG/ GINI 0095507 0015648 6103537  0.0000™ -0004456 0006495 - 04948
0682961
LIFEX/LIFX -0150030 0052992 - 0.0000™ -0.087784 0005130  -1711061  0.0000™
4547430
WINTER/ -0.000128 0001244 - 09183 0.001120 0001384 0809498 04185
D 0102654
Personal 0150775 0113165 1332347 01852 -0005895 0010025 - 05567
Remittances 0587984
Received
Employment 0044818 0024756 1811875 00704 0.016058 0003600 4461052 0.0000™
to
population
ratio
R- squared 0621522 0351404
Adjusted R- 0607529 0517446
squared
SE of 0804148 1145252
regression
Long-run 2218052 1167285
variance
Observations
Cross- P 24
section

Notes: Positive (+) shows poverty~increasing effect while Negative (-) poverty~reducing effect.
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Table 7: Comparative DOLS Lozz&-R un Estimates for Deve]oping and Developed Countries

Dependent Variable: Poverty Index

Developed Countries (n=‘2‘2)

Developing Countries (n= 24)

Variable Coefficient Std. Exror T-Statistic Prob Coefficient Std. Exror T-Statistic Prob
TE-I/PIR-I -0150969 0037676  -3476179 0.0006™ 0011914 0007599 1567779 01180
WINTER-I/ -0000492 0001475  -0333631 07389 -0002864 0002670 -1072380 0.2844
FD-I
GG-I 0.088695 0026745 5516565  0.0010™ ~0.011181 0012459 - 03702
0897402
LIFEY-1/ ~0144141 0057920 - 00002  -0064775 0019367  -5344631 0.0009™
LIFX-I 25800262
PREMT-I/ -0114097 0140864 - 04186 -0106167 0026970 -5936512  0.0001™
PREMR-I 0809984
EM-I -0010820 0020610  -0365451 07151 -0001426 0026627 - 09575
0053556
R-squared 0878976 0898059
Adjusted R- 00696142 0744480
squared
SE of 0785712 0687738
regression
Long-run 0.5588806 0485710
variance
Observations
Notes:
1- Sample periocl: 1990-2024. Fixed leads and lags speci{ication (leacl =1 lag = 1)
2~ Long-run variance uses Bartlett kernel, Newey-West fixed bandwidth.
Table 8: Comparative Dumitrescu~ Hurlin Panel Causality Results
Ho: No Homogeneous Causalitg‘ Sample: 1990 - 2024 (Lags: 2)
Null ngothesis Developecl Countries (n=29) Developing Countries (n=94)
W-Stat Zbar-Stat  Prob W-Stat Zbar-Stat  Prob
PTR-Idoes not 353312 278082 00054™ 183247 099101 05217
homoseneouslg cause
Povindex
Pov index does not 454725 482546 00000™ 225721 002158 00828
homoseneouslg cause
PTR-I
FD-Idoes not 525579 625400 00000™ 247825 048295 06201
homogeneouslg cause
Povindex
Pov index does not 675675 928016 00000™ 188754 086533 05869

homogeneouslg cause

FD-I
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LIFEY -1 does not

homogeneouslg cause
Povindex

Povindex does not
homogeneouslg cause
LIFEY-I

EMI-Idoes not
homogeneouslg cause
Povindex

Pov index does not
homogeneously cause
EMI-I

PREMT -1 does not
homogeneouslg cause
Povindex

Povindex does not
homogeneouslg cause
PREMI-1

GG-Idoes not
homogeneouslg cause
Povindex

Povindex does not
homogeneouslg cause
GG

FD-I does not
homogeneouslg cause
Povindex

PTR-Idoes not
homoseneouslg cause
FD-1

LIFEY-I does not
homoseneouslg cause
PTR-I

PTR-Idoes not
homogeneouslg cause
LIFEY-I

EMI-I does not
homogeneouslg cause
PTR-I

PTR-Idoes not
homogeneouslg cause
EMI-I

PREMT -1 does not
homoseneouslg cause
PTR-I

PTR-I does not

340414

403640

411210

324805

317491

335801

161714

2284904

346072

677454

427057

317446

250785

3586494

366835

432275

252078

3779552

394815

220604

205863

238746

108209

026431

265486

951562

426764

205770

071572

344985

305547

457280

ooz

0.0001™

0.0001™

00274~

00395

00170"

02792

07915

00084~

0.0000™

0.0000™

00396™

04754

0.0006™

00025

0.0000™

224582

214108

145028

125745

152801

206442

251721

441807

403565

6.61198

517889

345321

250380

158465

302319

366491

004758

028664

186355

-2.34909

168592

046161

057183

491039

403752

901778

6.64689

266253

054124

155668

172671

319156

09620

07744

00624

00188

00918

006444

05674

0.0000™

0.0001™

0.0000™

0.0000™

00078

05883

01195

00842

0.0014™
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homogeneously cause
PREMI -1

GG-Idoes not
homogeneously cause
PTR-I

PTR-Idoes not
homogeneouslg cause
GG-I

LIFEY-I does not
homogeneouslg cause
FD-I

FD-I does not
homogeneouslg cause
LIFEY-I

EMI-Idoes not
homogeneouslg cause
FD-1

FD-I does not
homogeneouslg cause
EMI-I

PREMT -1 does not
homogeneouslg cause
FD-1

FD-1 does not
homogeneouslg cause
PREMI-1

GG-Idoes not
homogeneouslg cause
FD-1

FD-I does not
homogeneouslg cause
GG

EMI-I does not
homoseneouslg cause
LIFEY-I

LIFEY-I does not
homoseneouslg cause
EMI-I

PREMT-1 does not
homoseneouslg cause
LIFEY-I

LIFEY-I does not
homogeneouslg cause
PREMI-1

GG-Idoes not

homogeneouslg cause

210668

205474

791852

303558

184537

4778848

525007

612595

201456

211662

305747

4902903

195208

488895

109682

~009509

~019981

116221

177t

062195

551182

624246

800852

-028085

~007505

178152

554257

-060840

551459

213115

09242

08416

0.0000™

00755

05340

0.0000™

0.0000™

0.0000™

07788

09402

00748

0.0000™

05429

0.0000™

00351"

335315

367570

288907

203151

199955

200529

336825

296551

258168

335341

219553

163851

320283

267997

189420

2435414

321599

60.7669

411892

061015

060115

251426

159047

0.71899

243475

016255

145417

215670

094554

~-085012

00149™

00015

0.0000™

0.0000™

05418

05478

00119*

o117

04721

00149™

08710

01515

0.0526™

05455

05953
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LIFEY-I

LIFEY-I does not 357550 246504  00138" 287584 138582 01638
homogeneouslg cause

GG

PREMT-Idoes not 512169 598565  00000™ 184711 093739 05385
homogeneouslg cause

EMI-I

EMI-I does not 338165 287864 00040™ 185081 -099481  0.3198
homogeneouslg cause

PREMT-I

GG-Idoes not 289772 149976 01557 018016 -476227  00000™
homogeneouslg cause

EMI-I

EMI-I does not 149556  -152762 01843 1456006 -185014 00643
homogeneouslg cause

GG-1

GG-Idoes not 268874 107845 02808 377260 343715 0.0006™
homogeneouslg cause

PREMT-1

PREMT-Idoes not 465749 500740 0.0000™ 515459 650142 0.0000™

homogeneouslg cause

GG-1

Notes:

1- Method: Pairwise Dumitrescu-Hurlin Panel Causality Tests. Lags=2.
2- Sample periocl~ Developecl: 1000-2024 (Q? Cross-sections, obs = 704); Developing: 1990-
2024 (94 cross- sections, obs = 890).

3~ The null hypothesis states that the variable in question does not homogeneously cause the
dependent variable.

Table 9: Variance Inflation Factor (VIF) Test

Variables Developing Countries VIF  Developed Countries VIF
Pupil-Teacher Ratio 257 [16%)

Life Expectancy 127 203

Gini Index 288 115
Employment-to-Population Ratio 125 114

Financial Development 188 115

Mean VIF 220 196
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Empirical Results and Discussion
Descriptive Statistics:

The descriptive statistics show significant variations among socioeconomic situations across
developing and developed countries. Developing countries show greater pupil-teacher ratio
(39.09 Vvs. 15.93), Gini Index (40.97 vs. 3(2.50) and personal remittances (5.87 % vs. 04D %),
showing 11i811e1/ academic pressure, income inequalitg and clepenclence on external income.
Whereas, developed countries depict greater financial development (154.92 vs. 4754) and life
expectancy (7917 vs 6414 gears), showing higher financial infrastructure and higher living
situations. The employment-to-population ratios are comparatively same among the both panel
groups (58.99 % and 56.99 %), whereas the poverty index identifies minor variation into mean
values.

Cross Sectional Dependence test for Developing and Developed countries

The results present conclusive proof of cross-sectional dependence across developing and
developed countries. The results of the Pesaran CD, Friedman tests and Frees Q test strongly
confirm the rejection of the null hypothesis of cross-sectional independence at the 1 % level of
significance. Additionally, the average correlation values reveal significant correlation across
countries for the variables. These outcomes imply that countries can be effected through general
economic, financial, business and global circamstances. Thus, traditional first-generation panel
models which account cross-sectional independence can be improper. The {indings 8eneraﬂg
confirm the utilizing the second-generation panel tests, specially CIPS and CADF unit-root tests
and the Westerlund cointegration test, that justify for cross-sectional dependence fro further

analg sis.
Panel Unit Root Tests for Developing and Developed countries

The findings of the Pesaran CIPS and CADF panel unti-root tests show that all variables come to be
stationary at first difference across developing and developed countries. The null hypothesis of a
unit root is denied at standard significance levels, confirm the integration of all variables at order
one 1(I). The uniformity for the results of the CIPS and CADF tests present strong evidence
concerning the stationarity of the variables. Although, all variables are integrated at the first
difference, 1(I), the results present a suitable foundation for identifying its long~run relations by
panel cointegration methods. Thus, the Westerlund cointegration test is applied for determing a
consistent long-run equilibrium relation across variables prior to use the subsequent long term

empirical framework.
Empirical Results of Westerlund ECM Panel Cointegration Tests:

The findings of the Westerlund ECM test depicts a long-term conintegration association across the
Poverty Index and the independent variables across developing and developed countries. The
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important Gt, Ga, Pt and Pa statistics along with their bootstrap p-values of 0.000, makes rejection
of the null hypothesis of no cointegration for the level of 1 %, support the usage of long-run panel

evaluation techniques.
PMG long-run model Results:

The findings of the PMG long-run model identify vital variation across developing and developed
countries. For developing countries, pupil-teacher ratio, financial development, employment to
population ratio and personal remittances reveal positive and statistical significant long-rum
impact on the Poverty Index whereas life expectancy and Gini Index show negative impacts. For
developed countries, pupil-teacher ratio, financial development, life expectancy and Gini Index
indicate statistical significance, while employment and personal remittances indicate statistical
insignificance. The significance and negative error-correction coefficients (~0057 and ~0284)
verify the correction for long-run equilibrium, as developed countries show a rapid rate of
adjustment.

Comparative FMOLS Long-Run Estimates for Developing and Developed Countries.

The findings of the FMOLS estimator depict heterogeneous long-run association among poverty
and social and economic determinants among developing and developed countries. For both panel
groups, life expectancy shows negative and strong significant impact on the Poverty Index (01500
and -0.0878, separately; p < 0.01). The employment-to-population ratio show strong significant
positive impact for both panel groups while, the Gini Index show statistical positive impact merely
for developed countries. Pupil-teacher ratio, financial development and personal remittances
received identify statistical insignificance for both group countries. Generally, the empirical results
highlight the need of health related human capital for determining the poverty trends.

DOLS Estimation:

The findings of the DOLS estimator show the heterogeneous long-run determinants of poverty
across developing and developed countries. Life expectancy reveal statistical significant negative
impact on the Poverty Index across both panel groups (01441 and -0.0648, p < 0.01). For
developed countries, the pupil -teacher ratio identifies strong negative impact on poverty (-01310,
p < 0.01), whereas the Gini Index show strong positive effect (0.0887, p < 0.01) For developing
countries, personal remittances reveal statistical significant negative impact on poverty (-01062, P
< 001). Financial development and employment-to-population ratio reveal statistical
insignificance across both panel groups. The findings also show that the drivers of poverty are
different for levels of economic growth.

Empirical Results of Dumitrescu~ Hurlin Panel Causality Test:

The Dumitrescu-Hurlin causality analysis shows combined bidirectional and unidirectional causal
relation between the poverty and the explanatory variables among developing and developed
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countries. For developed countries There persists a bidirectional causality between poverty and
socioeconomic indicators such as pupil-teacher ratio, financial development, life expectancy,
employment to population ratio and personal remittance received, indicate a deep
interdependence across poverty and these social and economic determinants. While, there exist no
critical causal relation between poverty and the Gini index for developed countries. In the case of
developing countries, there exists a bidirectional causality between poverty and employment to
population ratio, whereas present a unidirectional causality between poverty and Gini index and
the reverse causal relation show statistical insignificance. Such findings indicate that variations in
poverty structure can effect income inequality for developing countries, while inequality may not
reveal statistical significance causal impact on the poverty index across the panel. The findings
show that there exists a robust causal link across explanatory variables, in particular, there exist
bidirectional causal relationship between pupil-teacher ratio and life expectancy across
developing and developed countries. Financial development and life expectancy show vital
interdependence, though the association fluctuates across developing and developed countries.
Likewise, there exist a bidirectional relation between personal remittances and financial
development for developed countries, while the developing countries reveal a mainly
unidirectional relation, as remittances causes financial development. Generally, the findings reveal,
socioeconomic determinants engage actively with each other and along with poverty highlight the

need of integrated policy metrics instead of solitary policy measures.
Empirical Results of Variance Inflation Factor (VIF) Test:

The results show that the values of VIF are less than 10, revealing no sever multicollinearity exist
across the independent variables. The lower mean of VIF values which is 220 and 190 of
developing and developed countries extended the confirmation for the validity of the variables for

the regression analgsis.
Conclusion

This study empirically investigates the long-run relation among human capital, socioeconomic
determinants and poverty for developed and developing countries and for the time period of 1990 -
2024. The findings support the presence of cross-sectional dependence and long-run cointegration
across the variables, validating the application of the second-generation panel and long-run
estimating methods. The FMOLS and DOLS estimation technigues show significant heterogeneity
across the developing and developed countries. Particularly, life expectancy continuously shows a
statistical significant negative relation with the Poverty Index for the both panel groups, highlights
the need of health related human capital development for alleviating poverty reduction. Gini
Index for the developed countries, shows positive relationship with poverty, whereas personal
remittances are specifically significant for poverty alleviation for developing countries.
Furthermore, the causality analysis reveals that poverty and its social and economic factors are
actively interconnected. There exists a bidirectional causality across poverty and various vital
determinants consisting pupil-teacher ratio, financial development, life expectancy, employment-~
to~population ratio and personal remittances received for developed countries. Whereas, for
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developing countries, bidirectional causality exhibit among poverty and employment and poverty
unidirectionallly generates the Gini Index. The important causal collaboration between the
independent variables additionally identify that socioeconomic determinants act as an integrated
system instead of separate factors. Generally, the findings recommend that human capital
development, specially advancement in health services along with socioeconomic policies of a

country is vital for attaining long term poverty reduction.
Policy Implications

The findings recommend various important policy implications. Firstly, a country ought to
emphasize health related human capital, especially with improvement of health service coverage,
nutrition and protective services, because life expectancy continuously support the poverty
alleviation. Secondly, developed countries should improve inequality-reduction strategies by
extensive social safety net programs, employment equity and economic levelling. Thirdly,
developing countries should increase the effective utilization of remittances through lowering
transaction costs and fostering investment in educational services, health care facilities and
productive work. Lastly, a holistic approach with health, education, employment, financial
development and inclusive economic 8rowth is necessary for 10118~1’un poverty alleviation, along
with policies suited the particular circumstances of developing and developed countries.
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Appenclix

Appendix A. Selected Developing Countries

w

Y no Country

P OREBSO0®NOU R L=

Al]oania,
Argentina
Banglaclesh
Bolivia
Brazil
Buruandi
Cameron

Chad
China
Comvros
Ecudor
India
Indonesia
Keng a,
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15 Mongolia

16 Moroco

17 Nigeria,

18 Pakistan,

19 South Africa
20 Uzbekistan
2 Vet nam

22 , Yemen

25 Zambia

24 Limbawe.

Appendix B.Selected Developed Countries

Srno Country

1 Australia
2 Austria

%) Belgium

4 Canada

5 Denmark
6 Finland

1 France

8 Germany
9 Hungrq

10 Italg

11 Japan

12 Netherland
15 Newzeland
14 Norway
lo] Oman

16 Portagal
17 Spain

18 Sweden

19 Sweizerland
20 UK

21 USA

Table I: Correlation Matrix

Variables Developing Countries Developed Countries
Mean (Std. Dev) Mean (Stcl. Dev)

Poverty Index & Pupil-Teacher Ratio 0045 0181

Poverty Index & Financial Development -0.042 -0.050
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Poverty Index & Employment 0508 -0239
Poverty Index & Life Expectancy -0592 -0462
Poverty Index & Gini Index -0035 0605
Poverty Index & Personal Remittances -0221 0109
Table I: Correlation Matrix

The correlation analysis exhibits varying relation between poverty and explanatory variables
between country groups. For developing countries, poverty exhibits low positive correlation with
pupil-teacher ratio (0.04D) and employment (0.308), whereas reveals negative correlation with
financial clevelopment (~004(2), life expectancy (~059C2) and peysonal remittances (~OQ?7)
Findings shows that there is statistical negative relation between poverty and life expectancy, thus
highlights that better health status serves strongly for poverty mitigation. For developed countries,
poverty reveals positive correlation with pupil-teacher ratio (0.181), Gini index (0.60D) and
personal remittances (0109) while there is negative correlation among financial development (-
0.050), employment (-0239) and life expectancy (-0462) with poverty. The statistical positive
relationship between poverty and income inequality identifies that growing income inequalities
deepens poverty in advanced countries.

Table 2: Fixed Fffects Model of Poverty Index (Developing vs Developed Countries)

Variables Developing Countries Developed Countries
Pupil-Teacher Ratio 0.0052(0.0045) -0.0261(0.0127)
(ptr~i/ te~i))

Life Expectancy (lifx~i/ lifey~  -0.0819"(0.0050) -0.2445(0.02006)
i

)

Gini Index (gin-i/ gg-i) -0.0066(0.0062) 0.125878(0.0091)
Employment to Population 0.0165™(0.0056) -0.0156"(0.0073)
Ratio (emi~i/ emi-~i)

Financial Development (fd—i/ 0.0000(0.0014) 0.0007(0.0007)
winter~i)

Personal Remittances ~0.0113(0.0089) 0.0949(0.0650)
Received (premt—-i/ premt—-i)

Constant 44352(05299) 165165™(1.6813)
Observations 840 770

Number of groups 24 22

R2(Within) 05252 0.5401

R2 (Between) 09302 08042
R2(Overall) 05762 03328
F-statistic 64.19™ 6261™

(rho) 00155 0.0445
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Table 2: Fixed Effects Regression Results

The findings of this test shows that employment to population ratio statistically deepening poverty
in developing countries such as shown by the positive coefficient (0.016™). In case of developed
countries, employment to population ratio strongly mitigate poverty as shown by the negative
coefficient (-0.050™), highlights that labor market potential is different in both groups. Life
expectancy shows strong negative effect on poverty for both developing (-0.082™) and developed
countries (-0.219™) which imply that guality health care services ensure poverty reduction. The
pupil-teacher ratio reveals negative effect on poverty for developed countries (-0.035™), whereas
shows insignificant effect for developing countries. Financial development shows insignificant
effect for developing and developed countries. The Gini index shows significant positive effect on
poverty for developed countries (0161™), highlights the bad contribution of income inequality.
Personal remittances strongly increase poverty in developed countries (0.?90***), while reveals
insignificant effect for developing countries. The within R~ squared has values of 0.325 and 0589

which reveals the moderate explanatory power of the model.

Random Fffects Model of Poverty Index (Developins vs Developed Countries)

Variables Developing Countries Developed Countries
Pupil-Teacher Ratio 0.0055(0.0028) -0.0357"(0.0120)
(ptr~i/ te—i))

Life Expectancy (lifx~i/ lifey- -0.0862"(0.0046) -0.1949(0.0150)
i

)

Gini Index (gin-i/ gg-i) -0.0017(0.0037) 0.1271™(0.0088)
Employment to Population 0.0159"(0.00375) -0.0149(0.0072)
Ratio (emi~i/ emi~i)

Financial Development (fd—i/ -0.0002 (0.0010) 0.0007 (0.0006)
winter~i)

Personal Remittances ~0.0140 (0.0086) 0.1160° (0.0619)
Received (premt—i/ premt—i)

Constant 45476 (04219) 125835™ (12325)
Observations 840 770

Number of groups 24 22

R2(Within) 05246 05356
R2(Between) 0.0657 0.7826
R2(Overall) 05778 05394

Wald x? 50576™ 59201™

(rho) 0.0000 0.0000

The findings of the random effect model depict that life expectancy identifies as the key
determinant of poverty, revealing a strong negative impact across developing (-0.0862, p < 0.01)
and developed countries (-01949, p < 0.01), indicate the significance of health-related human
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capital. For developing countries, the employment-to-population ratio show a positive and
substantial impact (-0.0159, p < 0.01), whereas for developed countries reveal negative and
substantial impact (-0.0149, p < 0.05). The Gini Index strongly enhance poverty for developed
countries (01271, p < 0.01), while show insignificance effects for developing countries. PTR shows
significance effect for both panel groups while reveal inverse signs. Financial development shows
insignificant effect for developing and developed countries. The models show joint significance,

along with Wald )(Q values of 02.76 and 592.01 with p< 0.0L

Hausman Specification Test Results (Developing and Developed Countries)

Country Group Test Statistic(x2) df Prob > x2 Decision
Developing 1454 6 0.0241 Reject RE —
Countries Prefer FE
Developed 44.06 6 0.0000 Reject RE —
Countries Prefer FE

The findings of Hausman test show that the Random Effects (RE) model ought be rejected for
cleveloping and developecl countries. The developing countries with )((2 =1454 and p = 0.0241,
whereas the developed countries with XQ =44.006 and p = 0.0000. As p — values are less than 00D
for both panel groups, the null hypothesis about the consistency and effectiveness of RE is rejected.
So, the Fixed Effects model is preferable for both country groups.
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