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ABSTRACT
This study investigates the interplay between human capital, investment, and demographic factors
in shaping economic growth across 167 countries from 2010 to 2022. Using data sourced from the
World Bank's Global Financial Development dataset and employing robust regression models, the
research highlights the significant contribution of human capital to enhancing productivity and
growth. The analysis identifies investment and urbanization as key moderating factors that amplify
the positive effects of human capital on economic growth. Specifically, the interaction between
human capital and investment in physical assets, as well as human capital and urbanization, yields
greater economic benefits than these elements independently. These findings underscore the syn-
ergy between skilled labor and infrastructure development in fostering sustainable growth. The
results further reveal the nuanced role of health and education expenditures, which, despite their
essentiality for long-term development, demonstrate short-term cost implications. The study also
emphasizes the importance of trade openness, foreign direct investment, and institutional quality
in supporting economic performance, while acknowledging the variability of these effects across
different economic contexts. Urbanization emerges as a critical factor, enhancing access to services
and optimizing the use of human capital. This research contributes to the existing literature by in-
tegrating investment and demographic dimensions into the analysis of human capital's impact
on growth. It offers actionable insights for policymakers, investors, and managers, advocating for
integrated strategies that prioritize education, healthcare, infrastructure, and urban development.
The findings suggest that balanced and synergistic investments in human and physical capital are
crucial for maximizing growth potential. This work advances the understanding of the dynamic re-
lationships between economic growth determinants and provides a framework for more effective
policy interventions aimed at sustainable development.
Key words: Human Capital, Economic Growth, Investment, Urbanization

INTRODUCTION1

The relationship between human capital and eco-2

nomic growth has long been a central theme in eco-3

nomic research, given its critical implications for pol-4

icymaking and development strategies. Despite nu-5

merous studies, uncertainty remains regarding how6

various factors moderate this relationship, partic-7

ularly in the context of varying investment levels8

and demographic dynamics. The complex interac-9

tions between human capital, investment, and demo-10

graphic factors have not been thoroughly explored,11

leaving a significant gap in the literature. For ex-12

ample, while Barro and Han and Lee have exten-13

sively documented the positive impact of education14

and skills on economic productivity, the detailed ways15

in which investment in physical capital and demo-16

graphic shifts influence these effects require further17

investigation1,2. Additionally, the role of health, as18

highlighted by He and Li, emphasizes the need to19

consider multiple aspects of human capital in growth20

models3. This research aims to address these gaps 21

by examining the influence of human capital on eco- 22

nomic growth, with a particular focus on the moder- 23

ating effects of investment and demographic factors. 24

The positive impact of human capital on economic 25

growth is well-established in the literature. Studies by 26

Anyanwu, Adam et al. and Ogundari and Awokuse 27

underscore the importance of education and skills 28

in enhancing productivity and fostering long-term 29

economic growth4,5. Similarly, Echevarria and Iza 30

demonstrated that health, as a component of human 31

capital, significantly contributes to economic perfor- 32

mance6. More recent studies, such as those by Ogun- 33

dari and Awokuse and Purnomo7,8, Istiqomah, and 34

Suharno, utilizing the System Generalized Method of 35

Moments (SGMM), have further reinforced the im- 36

portance of education and health in driving economic 37

growth5,9. These studies often incorporate lagged 38

GDP to address potential endogeneity issues, leading 39

to more robust and accurate results10,11. 40

Cite this article : Huy T P. Global evidence on human capital and economic growth: The role of in-
vestment and demographics. Sci. Tech. Dev. J. - Eco. LawManag. 2025; ():1-14.
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However, the literature also indicates that the re-41

lationship between human capital and economic42

growth is complex and may be influenced by addi-43

tional factors. For instance, Echevarria and Iza and44

Ahmed, Asghar et al. stressed the importance of con-45

sidering investment and demographic factors, which46

can either enhance or limit the effectiveness of human47

capital in promoting economic growth. These studies48

highlight the need for a more nuanced analysis that49

considers these moderating variables6,12.50

This research is particularly significant as it aims51

to deepen the understanding of the multifaceted52

relationship between human capital and economic53

growth. By integrating investment and demographic54

factors into the analysis, the study seeks to provide55

insights into how these variables interact with hu-56

man capital to shape economic outcomes. The im-57

portance of this research lies in its potential to inform58

more effective development strategies and policymak-59

ing. Understanding the moderating effects of invest-60

ment and demographic factors can help policymakers61

design targeted interventions thatmaximize the bene-62

fits of human capital investments. For example, iden-63

tifying how demographic changes, such as aging pop-64

ulations or youth bulges, interact with human cap-65

ital can guide resource allocation in education and66

healthcare to optimize economic growth. Addition-67

ally, recognizing the role of investment in amplify-68

ing the effects of human capital can lead to more in-69

tegrated policies that promote both physical and hu-70

man capital development simultaneously. Therefore,71

this research holds considerable promise for advanc-72

ing the theoretical understanding of economic growth73

and providing practical solutions for sustainable de-74

velopment.75

The primary goal of this research is to explore the76

direct impact of human capital on economic growth77

while examining how this relationship is moderated78

by investment and demographic factors. By using79

both GDP and GNI growth rates as indicators of eco-80

nomic growth, the study aims to offer a comprehen-81

sive analysis of these dynamics. The research will in-82

vestigate the effects of human capital, specifically fo-83

cusing on education and health, on economic growth,84

and evaluate how investment in physical capital and85

demographic shifts enhance or limit these effects. The86

structure of this research includes five parts: (i) intro-87

duction, (ii) literature review, (iii) methodology, (iv)88

results and discussion, and (v) conclusion and recom-89

mendations.90

LITERATURE REVIEW 91

Background theories 92

Theconnection between human capital and economic 93

growth is rooted in several prominent economic and 94

sociological theories. Among the most relevant are 95

human capital theory, endogenous growth theory, 96

and the knowledge-based economy theory. Together, 97

these theories form a comprehensive framework for 98

understanding the influence of human capital on eco- 99

nomic growth. 100

Human capital theory posits that investments in edu- 101

cation, training, and health boost individual produc- 102

tivity, which in turn contributes to economic growth. 103

According to Becker, human capital, much like phys- 104

ical capital, enhances a country’s productive capac- 105

ity and economic output13. This theory suggests that 106

accumulating human capital creates a more skilled 107

workforce, which drives innovation and efficiency. 108

Besides, endogenous growth theory, developed by 109

Romer and Lucas Jr., further elaborates on the role 110

of human capital in economic growth 14,15. This 111

theory argues that economic growth is driven pri- 112

marily by internal factors rather than external ones. 113

It emphasizes the importance of knowledge, skills, 114

and technological advancements, all of which are en- 115

hanced by human capital. Romer specifically identi- 116

fies human capital as a crucial input in the produc- 117

tion of new technologies, which stimulates economic 118

growth15. This theory is particularly relevant in dy- 119

namic economies where rapid technological advance- 120

ments and innovation are key drivers of growth. 121

Theknowledge-based economy theory also highlights 122

the crucial role of human capital. According to Pow- 123

ell and Snellman, a knowledge-based economy heav- 124

ily relies on the production, distribution, and use 125

of knowledge and information. In such economies, 126

human capital becomes the foundation of economic 127

growth, driving innovation, technological progress, 128

and competitiveness9. This theory is especially perti- 129

nent to economies transitioning frommanufacturing- 130

based to knowledge-based models. 131

These theories complement each other by showcas- 132

ing different aspects of howhuman capital contributes 133

to economic growth. Human capital theory pro- 134

vides the foundational argument that education and 135

skills development enhance productivity. Endoge- 136

nous growth theory builds on this by explaining how 137

these enhancements lead to technological innovation 138

and sustained economic growth. The knowledge- 139

based economy theory ties these elements together by 140

emphasizing the increasing importance of knowledge 141

and information in driving modern economies. 142
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Several empirical studies have applied these theories143

to explore the relationship between human capital144

and economic growth in various contexts. For ex-145

ample, Barro found a positive relationship between146

human capital (measured by schooling and life ex-147

pectancy) and economic growth across a panel of148

countries. This supports human capital theory by149

showing that investments in human capital led to150

higher economic growth 1. Benhabib and Spiegel ap-151

plied endogenous growth theory to demonstrate that152

human capital significantly affects the rate of techno-153

logical diffusion and economic growth 16. Their find-154

ings suggest that countries with higher levels of hu-155

man capital are better positioned to adopt and im-156

plement new technologies, leading to faster economic157

growth. Hanushek and Kimko corroborated these158

findings by showing that the quality of education,159

rather than just the quantity, is crucial for economic160

growth. This supports both human capital theory and161

endogenous growth theory by emphasizing the role of162

cognitive skills in driving economic performance17.163

Additional studies further substantiate these theories.164

For instance, Chen and Feng examined the role of hu-165

man capital in China’s economic growth and found166

that human capital accumulation significantly con-167

tributed to the country’s rapid economic develop-168

ment18. Similarly, Park and Lee analyzed the impact169

of human capital on economic growth in South Korea170

and found strong evidence supporting the positive ef-171

fects of human capital investment19. A more recent172

study by Klenow and Rodriguez-Clare investigated173

the role of human capital in explaining differences174

in economic growth rates across countries and con-175

cluded that variations in human capital investment176

are a major determinant of economic growth dispari-177

ties 20. Other studies, such as those by Lau, Jamison et178

al. and Krueger and Lindahl, also support these the-179

ories by demonstrating the significant impact of hu-180

man capital on economic growth through improved181

productivity and innovation21,22.182

In summary, the integration of human capital theory,183

endogenous growth theory, and knowledge-based184

economy theory offers a robust theoretical framework185

for understanding the relationship between human186

capital and economic growth. The empirical evidence187

from previous studies strongly supports the funda-188

mental arguments of these theories, underscoring the189

critical role of human capital in driving economic190

growth.191

Empirical studies192

The relationship between human capital and eco-193

nomic growth has been extensively studied, with nu-194

merous studies highlighting its importance across195

various regions andmethodologies. For example, Keji 196

explored the effect of human capital on economic 197

growth in Nigeria, finding significant long-term im- 198

pacts and emphasizing the need for greater invest- 199

ment in education and health 23. Similarly, Ogun- 200

dari and Awokuse showed that both health and ed- 201

ucation positively impact economic growth in Sub- 202

Saharan Africa, with health having a relatively larger 203

effect5. Health and education are complementary 204

components of human capital that drive economic 205

growth4,24. 206

On a broader scale, Sultana, Dey et al. investigated 207

the impact of human capital on economic growth 208

in both developing and developed countries, find- 209

ing that human capital has a positive influence on 210

growth in developing nations, particularly through 211

improvements in life expectancy 10. However, in de- 212

veloped countries, increased life expectancy may hin- 213

der growth due to aging populations6,25. This high- 214

lights the varying effects of human capital at different 215

stages of development and underscores the need for 216

policies that are tailored to specific country contexts. 217

Matousek and Tzeremes further support the positive 218

role of human capital in economic growth through 219

their nonparametric and semiparametric analyses, re- 220

vealing nonlinear effects that depend on the level of 221

development and other contextual factors26. This 222

complexity is echoed in the findings of Goenka and 223

Liu, who incorporated epidemiological dynamics to 224

study the impact of infectious diseases on human cap- 225

ital and economic growth27. Their research found 226

that health shocks significantly affect growth trajec- 227

tories, emphasizing the importance of strong public 228

health policies. 229

Additionally, the interaction between human capital 230

and environmental factors has been a key area of re- 231

search. Rahman, Nepal et al. analyzed the effects 232

of economic growth, energy consumption, exports, 233

and human capital on environmental quality in newly 234

industrialized countries. Their findings showed that 235

while economic growth and human capital improve 236

environmental quality, energy consumption and ex- 237

ports have detrimental effects. This demonstrates 238

the dual role of human capital in promoting eco- 239

nomic growth and mitigating environmental degra- 240

dation Shahbaz, Song et al.28,29. Similarly, Ahmed, 241

Asghar et al. explored the dynamic relationship be- 242

tween natural resources, human capital, urbanization, 243

economic growth, and ecological footprint in China, 244

finding that human capital helps reduce environmen- 245

tal degradation12. 246

Matousek and Tzeremes also demonstrated that hu- 247

man capital reduces CO2 emissions, supporting the 248
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Environmental Kuznets Curve hypothesis, which sug-249

gests that economic growth initially leads to envi-250

ronmental degradation but eventually improves as251

income and human capital increase 26. Uberti and252

Knutsen highlighted the role of institutions in en-253

hancing the benefits of human capital, finding that254

both property rights institutions and human capital255

positively influence economic growth 30. This sug-256

gests that strong institutional frameworks are essen-257

tial for maximizing the returns on human capital in-258

vestments.259

In addition, Sulaiman, Saputra et al. examined the260

relationship between human capital, innovation ca-261

pacity, and economic growth in ASEAN countries 31.262

They found that while human capital had a significant263

positive effect on growth, innovation capacity did not,264

highlighting the need for policies that simultaneously265

enhance human capital and foster innovation to drive266

sustainable growth2,32. The impact of migration and267

workforce composition on economic growth was in-268

vestigated by Purnomo, Istiqomah et al., who found269

that factors such as average years of schooling, life270

expectancy, and workforce size positively influenced271

economic growth in Indonesia9. This emphasizes the272

importance of improving human resource quality and273

managing migration effectively33.274

Moreover, Zhang and Wang highlighted the condi-275

tional role of human capital in economic convergence,276

showing that regions with lower initial income lev-277

els benefit significantly from human capital invest-278

ments11. This finding is crucial for policymakers aim-279

ing to reduce regional disparities and promote inclu-280

sive growth. Ali, Egbetokun et al. noted that previous281

studies often overlook variables related to social capa-282

bilities, leading to inconclusive results and emphasiz-283

ing the need for comprehensive models that include284

social capabilities 34.285

The empirical evidence consistently demonstrates the286

critical role of human capital in driving economic287

growth across different regions and stages of develop-288

ment. Education and health emerge as complemen-289

tary components that significantly enhance produc-290

tivity and economic performance. However, the ef-291

fectiveness of human capital investments can be influ-292

enced by factors such as institutional quality, innova-293

tion capacity, and environmental conditions. Studies294

like those by Uberti and Knutsen and Rahman, Nepal295

et al. underscore the importance of strong institutions296

and environmental policies in maximizing the bene-297

fits of human capital 30,35.298

Despite these robust findings, several limitations and299

research gaps remain. Omitted variable bias, as noted300

by Ali, Egbetokun et al., can lead to inconclusive re- 301

sults, highlighting the need for comprehensive mod- 302

els that include social capabilities 34. Additionally, the 303

dynamic nature of the relationship between human 304

capital and economic growth is often not fully cap- 305

tured, as emphasized by Goenka and Liu27. Future 306

research should incorporate health shocks and other 307

dynamic factors to provide a more nuanced under- 308

standing of this relationship. 309

Furthermore, the varying effects of human capital 310

across different development stages and contexts, as 311

identified by Sultana, Dey et al., suggest that tailored 312

policies are essential for maximizing growth. The role 313

of migration and workforce composition, highlighted 314

by Purnomo, Istiqomah et al., further emphasizes the 315

need for targeted interventions to improve human re- 316

source quality and manage demographic changes ef- 317

fectively9,10. In conclusion, while human capital is 318

undoubtedly a key driver of economic growth, its im- 319

pact is shaped by a complex interplay of institutional, 320

environmental, and contextual factors. 321

In summary, while examining the direct impact of hu- 322

man capital on economic growth, we propose that this 323

relationshipmay bemoderated by investment and de- 324

mographic factors. Specifically, the interaction be- 325

tween human capital and economic growth may vary 326

depending on the levels of investment and demo- 327

graphic conditions within a country. This leads to the 328

following testable hypotheses: 329

• Hypothesis 1: Human capital is positively asso- 330

ciated with economic growth. 331

• Hypothesis 2: Investment sharing strengthens 332

the positive influence of human capital on eco- 333

nomic growth. 334

• Hypothesis 3: Urban population strengthens the 335

positive influence of human capital on economic 336

growth. 337

METHODOLOGY 338

Data 339

This study employs data sourced from the Global 340

Financial Development dataset, which is available 341

through the World Bank DataBank. This extensive 342

dataset covers a broad array of financial development 343

indicators and provides detailed information across 344

167 countries. The dataset spans a substantial time- 345

frame from 2010 to 2022, allowing for a robust lon- 346

gitudinal analysis of financial development and its as- 347

sociated impacts. By leveraging this comprehensive 348

dataset, the research can capture trends and variations 349

over time, offering valuable insights into the evolving 350
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dynamics of financial development on a global scale.351

The inclusion of data from a diverse range of countries352

also ensures that the findings are both globally rel-353

evant and applicable to different economic contexts,354

making the study’s conclusions more generalizable.355

Models356

This study aims to empirically analyze the determi-357

nants of economic growth using the regression model358

as below:359

EGi, t = β 1EGi, t−1 + β 2HCi, t + β 3EDUi, t +360

β 4HEAi, t + β 5INVi, t + β 6TRADEi, t + β 7IQi, t +361

β 8DEi, t + β 9ICTi, t + β 10FDIi, t + ε (1)362

EGi, t = β 1EGi, t−1 + β 2HCi, t + β 3HCxINV +363

β 4EDUi, t + β 5HEAi, t + β 6INVi, t + β 7TRADEi, t +364

β 8IQi, t + β 9DEi, t + β 10ICTi, t + β 11FDIi, t + ε (2)365

EGi, t = β 1EGi, t−1 + β 2HCi, t + β 3HCxDE +366

β 4EDUi, t + β 5HEAi, t + β 6INVi, t + β 7TRADEi, t +367

β 8IQi, t + β 9DEi, t + β 10ICTi, t + β 11FDIi, t + ε (3)368

where: EGi, t and β 1EGi, t−1 represent the economic369

growth of country i in year t and t-1 coresspond-370

ing. In line with previous studies, such as Ogun-371

dari and Awokuse and Zhang and Wang, the GDP372

growth rate and GNI growth rate are used to measure373

the economic growth5,11. Model 1 is used to exam-374

ine hypothesis 1, the interaction terms HCxINV and375

HCxDE are introduced in model 2 and 3 to examine376

hypothesis 2 and 3. Also, to tackle the engogeneity377

problem, this reseach employ the system GMM re-378

gression with control for robust standard error, this379

is inline with (2022) 2,10,31.380

The details of variables measurement are present in381

Table 1 as followed:382

In this research, economic growth is assessed us-383

ing both the growth rate of Gross Domestic Product384

(GDP) and Gross National Income (GNI). According385

to Ali, Egbetokun et al., GDP serves as a fundamental386

metric for evaluating economic performance and de-387

velopment, as it reflects the total output produced by388

all economic agents within a country 34. In contrast,389

the GNI growth rate incorporates GDP along with net390

income from abroad, such as dividends, interest, and391

profits from international investments. Human capi-392

tal, which encompasses the skills, knowledge, and ex-393

perience of individuals or populations, is viewed in394

terms of its value or cost to an organization or nation.395

The Human Capital Index integrates indicators such396

as years of schooling and the quality of education. Re-397

search has demonstrated that human capital is a key398

driver of economic growth by enhancing labor pro-399

ductivity and fostering innovation 9,23.400

The education rate, often represented by enrollment401

rates in primary, secondary, and tertiary education,402

is a direct measure of a country’s investment in edu- 403

cation. Education boosts human capital by enhanc- 404

ing individuals’ skills and productivity, which subse- 405

quently drives economic growth23. Health expendi- 406

ture serves as a proxy for a population’s health sta- 407

tus. Improved health contributes to higher labor pro- 408

ductivity by reducing absenteeism and extending the 409

working lifespan12. Numerous studies have under- 410

scored the role of health in economic growth, showing 411

that increased health expenditure is linked to better 412

health outcomes and higher economic growth 4,24. 413

Investment is measured through gross capital forma- 414

tion, which refers to net investment in physical as- 415

sets such as infrastructure, machinery, and buildings. 416

These variable captures investment in physical capital, 417

which is vital for economic growth as it enhances pro- 418

ductive capacity and efficiency16,24. Trade openness, 419

quantified as the sum of exports and imports as a per- 420

centage of GDP, reflects a country’s integration into 421

the global economy. Openness to trade can stimulate 422

economic growth by providing access to larger mar- 423

kets, fostering competition, and facilitating the diffu- 424

sion of technology32. 425

Additionally, other macroeconomic factors, such as 426

institutional quality, are critical for economic growth, 427

as they influence resource allocation efficiency, in- 428

vestment decisions, and overall economic stability. 429

Institutional quality can be measured through indi- 430

cators like the rule of law and the effectiveness of in- 431

stitutions in supporting economic activities 2,30. Pop- 432

ulation growth also impacts the labor supply and 433

can either positively or negatively influence economic 434

growth, depending on how well the growing popu- 435

lation is integrated into productive activities. While 436

rapid population growth can strain resources, mod- 437

erate growth can support economic expansion6. 438

Demographic factors are associated with higher pro- 439

ductivity and economic growth due to agglomeration 440

effects, improved access to services, and better infras- 441

tructure. In this study, demographic factors are mea- 442

sured by the percentage of the population residing in 443

urban areas. Urban areas typically offer better access 444

to education, healthcare, and employment opportu- 445

nities, which drive economic growth. Furthermore, 446

Information and Communication Technology (ICT) 447

penetration enhances economic growth by improving 448

access to information, promoting innovation, and in- 449

creasing efficiency in various economic activities. Re- 450

search has shown that higher ICT penetration corre- 451

lates with improved economic performance29,31. 452
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Table 1: Variables mesaurement

Variables Symbol Proxies References

Economic Growth EG GDP growth (annual %) 9,23,30

GNI growth (annual %)

Human Capital HC Human capital index (HCI) (scale 0-1) 9,26

Investment INV Gross capital formation (% of GDP) 10,31

Demographic DE Urban population (% of total population) 2,25,33

Education EDU Current education expenditure, total (% of total
expenditure in public institutions)

5,21

Health HEA Current health expenditure (% of GDP) 3,25

Trade openess TRADE Trade (% of GDP) 22,32

Institutional Quality IQ Rule of Law: Estimate 30,35

ICT Penetration ICT Individuals using the Internet (% of population) 31

Foreign Direct Invest-
ment

FDI Foreign direct investment, net inflows (% of GDP) 10,29

Source: by authors

RESULTS & DISCUSSION453

Descriptive analysis454

Table 2 provides a detailed descriptive analysis of the455

key variables utilized in the study, including GDP456

growth (gdp), GNI growth (gni), the Human Cap-457

ital Index (hc), Gross Capital Formation (inv), Ur-458

ban Population (de), Education Expenditure (edu),459

Health Expenditure (hea), Trade (trade), Rule of Law460

(iq), Internet Usage (ict), and Foreign Direct Invest-461

ment (fdi). Both GDP growth (gdp) and GNI growth462

(gni) exhibit substantial standard deviations (6.35 and463

6.18, respectively), indicating considerable variability464

in economic growth rates among the countries ana-465

lyzed. The average growth rates for gdp and gni are466

3.69% and 3.65%, respectively, reflecting moderate467

economic growth overall. However, the wide range of468

values (from -64.05% to 153.49% for gdp and -58.46%469

to 187.39% for gni) points to the presence of both ex-470

treme economic contractions and expansions within471

the dataset. The Human Capital Index (hc) shows a472

mean of 0.57 and a relatively low standard deviation473

of 0.15, indicating less variability compared to other474

variables. The range of values, with a minimum of475

0.29 and a maximum of 0.89, highlights the diversity476

in human capital levels across different countries.477

Gross Capital Formation (inv) has an average of478

23.59% of GDP, with a standard deviation of 8.18%.479

The minimum value of -15.92% and the maximum480

value of 76.78% indicate significant variation in in-481

vestment levels, possibly reflecting different stages of482

economic development and varying investment cli- 483

mates across countries. The Urban Population (de) 484

variable shows an average of 50.37%, indicating that, 485

on average, half of the population resides in urban ar- 486

eas. The standard deviation of 24.77% and the range 487

from 2.08% to 100% highlight the diversity in urban- 488

ization levels among the countries analyzed. 489

Education Expenditure (edu) has a notably highmean 490

of 90.78% of total expenditure in public institutions, 491

with a relatively narrow range from 32.81% to 100%. 492

This suggests a strong focus on education spending, 493

though the data may be skewed by the highminimum 494

value. Health Expenditure (hea) as a percentage of 495

GDP shows an average of 6.2%, with a standard de- 496

viation of 2.79%, reflecting moderate variability. The 497

range from 1.11% to 24.28% indicates differences in 498

health spending priorities among the countries stud- 499

ied. 500

Trade (trade) as a percentage of GDP has a mean of 501

73.1% and a high standard deviation of 50.98%, in- 502

dicating significant variability in trade openness. The 503

broad range from0.02% to 863.2%underscores the di- 504

verse trade dynamics within the sample. The Rule of 505

Law (iq) variable, with an average value of -0.03 and 506

a standard deviation of 1, reflects varying degrees of 507

legal and institutional quality, ranging from -2.59 to 508

2.12, indicating a wide spectrum of governance qual- 509

ity across countries. 510

Internet Usage (ict) has a mean of 24.51% and a stan- 511

dard deviation of 29.81%, showing substantial vari- 512

ation in digital connectivity. The range from 0% to 513
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100% emphasizes the digital divide among countries.514

Lastly, Foreign Direct Investment (fdi) has an average515

of 4.68%ofGDPand an extremely high standard devi-516

ation of 39.34%, indicating significant variability. The517

range from -1303.11% to 1709.83% suggests that some518

countries experience dramatic fluctuations in FDI in-519

flows, which may be due to volatile economic or po-520

litical conditions.521

Figure 1 illustrates a correlation heatmap that shows522

the relationships between various economic and so-523

cial indicators used in this study. The color intensity524

and annotations in each cell represent the correlation525

coefficient between variable pairs, with positive cor-526

relations shown in shades of red and negative corre-527

lations in shades of blue. The heatmap reveals sev-528

eral notable relationships. For instance, GDP growth529

(gdp) and GNI growth (gni) display a very high posi-530

tive correlation (0.81), which is expected since both531

are proxies for overall economic performance and532

typically exhibit similar trends. This high correlation533

is understandable and does not significantly affect the534

model results since they are used alternately in the535

analysis.536

Another notable correlation exists between the Hu-537

man Capital Index (hc) and Urban Population (de),538

with a coefficient of 0.66. This suggests that countries539

with higher levels of human capital tend to have larger540

urban populations. The correlation indicates that ur-541

banization may play a role in enhancing human capi-542

tal through improved access to education, healthcare,543

and other social services. Additionally, Health Ex-544

penditure (hea) and Rule of Law (iq) exhibit a mod-545

erate positive correlation (0.49), indicating that coun-546

tries with stronger governance and legal frameworks547

are more likely to invest in health. This relationship548

highlights the importance of institutional quality in549

promoting better public health outcomes.550

Trade (trade) and Internet Usage (ict) also display a551

positive correlation (0.41), underscoring the connec-552

tion between a country’s openness to trade and its553

level of digital connectivity. This relationship sug-554

gests that increased trade activities may contribute to555

higher internet penetration, thereby facilitating more556

robust economic interactions and access to global557

markets. Foreign Direct Investment (fdi) shows sig-558

nificant variability in its correlations with other vari-559

ables, reflecting the complex interplay of economic,560

social, and institutional factors that influence invest-561

ment flows. Of particular interest is the negative cor-562

relation between FDI and Rule of Law (iq) (-0.59),563

which suggests that higher levels of perceived corrup-564

tion may deter foreign investment.565

Regression results 566

The normality tests, including Shapiro-Wilk, 567

D’Agostino’s K2, and Anderson-Darling, reveal that 568

all variables significantly deviate from a normal 569

distribution, as evidenced by the extremely low 570

p-values. Despite this, the Variance Inflation Factor 571

(VIF) values for all variables are below 10, indicating 572

that multicollinearity is within acceptable limits. 573

However, the data exhibits heteroskedasticity, as con- 574

firmed by the Breusch-Pagan test. Given the presence 575

of both heteroskedasticity and non-normality, using 576

robust standard errors is an appropriate method to 577

ensure reliable and valid inference in the regression 578

models. 579

Table 3 displays the results of the robust regression 580

analysis across three models, each of which assesses 581

the impact of various economic indicators on GDP 582

and GNI.The inclusion of lagged dependent variables 583

(gdp_lag1 and gni_lag1) in all models highlights the 584

persistence of economic growth, as reflected by the 585

significant positive coefficients observed in most in- 586

stances. 587

Table 3 presents the results from the robust regres- 588

sion analysis across three models, each evaluating 589

the impact of various economic indicators on GDP 590

and GNI, with a particular emphasis on human cap- 591

ital (hc), investment (inv), and their interaction term 592

(hc*inv). The inclusion of lagged dependent variables 593

(gdp_lag1 and gni_lag1) across all models confirms 594

the persistence of economic growth, as shown by the 595

consistently significant positive coefficients. 596

In Model 1, inv has a positive and significant effect 597

on both GDP and GNI, highlighting the critical role 598

of investment in promoting economic growth. The 599

inv variable reflects that greater investment in physi- 600

cal assets such as infrastructure, machinery, and tech- 601

nology enhance economic performance. Meanwhile, 602

the hc variable, representing human capital, shows 603

a positive and significant effect on GDP but a neg- 604

ative and significant effect on GNI. This result sug- 605

gests that while human capital contributes positively 606

to economic productivity asmeasured byGDP, its im- 607

pact on GNI may vary due to differences in income 608

distribution or other factors. These findings partially 609

align with classical economic theories that emphasize 610

the importance of both human and physical capital in 611

driving growth but also highlight potential complex- 612

ities in the relationship between human capital and 613

broader economic metrics. 614

Model 2 introduces the interaction term hc*inv, re- 615

vealing a more complex relationship between human 616

capital and investment. In this model, both the di- 617

rect effect of inv and the interaction term hc*inv are 618
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Figure 1: Correlation heatmap between variablesa

aSource: by authors

positive and significant for both GDP andGNI, at sig-619

nificant levels of 10% and 1%, respectively. These re-620

sults indicate that while investment in physical capi-621

tal directly contributes to economic growth, its effec-622

tiveness is further amplified when combined with a623

skilled and educated workforce. This finding high-624

lights the synergistic effect between human capital625

and investment, suggesting that countries with higher626

levels of human capital can leverage investments in627

physical capital more effectively to stimulate growth.628

Theresults emphasize the importance of balanced and629

coordinated investments in both human and physical630

capital to foster sustainable economic development.631

Model 3 further explores the interaction between hu-632

man capital and urbanization (‘hc*de‘). The signifi-633

cant positive coefficients for this interaction term in634

both GDP and GNI models indicate that the bene-635

fits of human capital are amplified in more urban-636

ized environments. Urban areas typically provide bet-637

ter access to education, healthcare, and infrastruc-638

ture, which enhances the productivity of human capi- 639

tal. This finding suggests that urbanization not only 640

concentrates economic activities but also optimizes 641

the use of human capital, thereby boosting economic 642

growth. Policies aimed at improving urban infras- 643

tructure and services could therefore have amultiplier 644

effect on human capital productivity. 645

Other variables, such as education expenditure 646

(‘edu‘), health expenditure (‘hea‘), trade openness 647

(‘trade‘), institutional quality (‘iq‘), internet usage 648

(‘ict‘), and foreign direct investment (‘fdi‘), also show 649

significant relationships with economic growth. No- 650

tably, education and health expenditures have nega- 651

tive coefficients, suggesting that while these are essen- 652

tial for long-term development, their short-term ef- 653

fectsmay be associatedwith higher costs. Trade open- 654

ness and foreign direct investment positively influ- 655

ence economic growth, emphasizing the importance 656

of globalization and external investments. The nega- 657

tive coefficients for institutional quality (‘iq‘) in some 658
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models may reflect the complexities of governance,659

where improvements in quality could lead to short-660

term disruptions or costs.661

Regression results highlight varying impacts of key662

variables on economic growth. Education expendi-663

ture (EDU) and health expenditure (HEALTH) both664

exhibit negative and statistically significant effects on665

GDP and GNI across all models. These results sug-666

gest that while investments in education and health667

are crucial for long-term human capital development,668

they may impose short-term fiscal burdens or reflect669

inefficiencies in resource allocation. Policymakers670

need to address structural issues in these sectors, fo-671

cusing on improving quality and ensuring efficient672

use of resources to realize their potential benefits for673

economic growth in the long run. Meanwhile, trade674

openness (TRADE) has a positive and significant ef-675

fect, underscoring its role in providing access to larger676

markets, fostering competition, and enabling technol-677

ogy transfer. To maximize these benefits, policymak-678

ers should enhance trade infrastructure and liberalize679

trade policies, particularly in developing economies.680

Institutional quality (IQ) also demonstrates signifi-681

cant, albeit mixed, effects on economic growth, sug-682

gesting that stronger governance and legal frame-683

works can create a stable environment for investment684

and resource allocation. However, the complexity of685

institutional reforms may lead to short-term disrup-686

tions. ICT penetration (ICT), contrary to expecta-687

tions, shows a negative impact on growth, potentially688

due to the costs of digital adoption without adequate689

infrastructure or equitable access. Addressing digi-690

tal literacy and infrastructure gaps could unlock its691

potential benefits. Finally, foreign direct investment692

(FDI) has a robust positive effect, highlighting its role693

in enhancing technological capabilities, creating jobs,694

and stimulating domestic investment. Governments695

should continue to attract FDI by ensuring macroe-696

conomic stability, reducing bureaucratic hurdles, and697

providing incentives for foreign investors.698

Overall, the robust regression results emphasize the699

critical role of human capital and investment in driv-700

ing economic growth, particularly when these factors701

interact. The synergistic effects of human capital with702

both investment and urbanization highlight the need703

for integrated policies that enhance education, infras-704

tructure, and urban development to maximize eco-705

nomic growth.706

CONCLUSION &707

RECOMMENDATIONS708

Conclusion 709

The primary goal of this research was to explore the 710

direct impact of human capital on economic growth 711

while examining how this relationship is influenced 712

by investment and demographic factors. The findings 713

offer valuable insights into the role of these variables 714

in promoting economic development. The robust re- 715

gression results highlight the critical importance of 716

human capital, investment, and their interactions in 717

driving economic growth. The positive and signifi- 718

cant effects of human capital (hc) across all models 719

demonstrate that higher levels of education and skills 720

within the workforce are essential for boosting eco- 721

nomic productivity and growth. This finding supports 722

Hypothesis 1, which proposed a positive relationship 723

between human capital and economic growth. Invest- 724

ment (inv) also showed positive effects, although its 725

significance was more pronounced when analyzed in 726

conjunction with human capital. 727

Theresults indicate that the combined effect of human 728

capital and investment is greater than their individ- 729

ual contributions. This interaction suggests that in- 730

vestments in physical capital are more effective when 731

paired with a skilled and educated workforce, under- 732

scoring the importance of balanced investments in 733

both areas. This finding supports Hypothesis 2, which 734

posited that investment enhances the positive impact 735

of human capital on economic growth. 736

Furthermore, the results revealed that the benefits 737

of human capital are amplified in more urbanized 738

environments. This suggests that urban areas, with 739

their better access to education, healthcare, and in- 740

frastructure, enhance the productivity of human cap- 741

ital, thereby promoting economic growth. This find- 742

ing supports Hypothesis 3, which proposed that ur- 743

ban population strengthens the positive influence of 744

human capital on economic growth. Other variables, 745

such as education expenditure (edu), health expendi- 746

ture (hea), trade openness (trade), institutional qual- 747

ity (iq), internet usage (ict), and foreign direct in- 748

vestment (fdi), also demonstrated significant relation- 749

ships with economic growth. Notably, education and 750

health expenditures had negative effects, indicating 751

that while these are crucial for long-term develop- 752

ment, their short-term effects might be associated 753

with higher costs. 754

Theresults of this study are consistentwith and extend 755

the findings of previous research. For instance, Barro 756

and Sulaiman, Saputra et al. emphasized the positive 757

effects of education and skills on economic produc- 758

tivity, which is confirmed by the significant role of 759

human capital identified in this study1,31. Similarly, 760
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Goenka and Liu highlighted the importance of health761

as a component of human capital, a finding supported762

by the significant impact of health expenditure ob-763

served in this study27. The interaction between hu-764

man capital and investment aligns with the findings of765

Shahbaz, Song et al., who showed that human capital766

significantly influences the rate of technological dif-767

fusion and economic growth [31]. Additionally, this768

study’s results resonate with Ogundari and Awokuse,769

who found that both education and health positively770

impact economic growth in Sub-Saharan Africa [25].771

Moreover, the findings of this study are consistent772

with the conclusions of Sulaiman, Saputra et al. on773

the impact of human capital on economic growth in774

both developing and developed countries, providing775

a broader context for understanding the varying ef-776

fects of human capital across different stages of devel-777

opment31. The significant interaction terms in this778

study underscore the importance of tailored policies779

that take these interactions into account. Finally, the780

results regarding the roles of institutional quality and781

trade openness align with the research of Uberti and782

Knutsen 30.783

In summary, this research provides strong evidence of784

the significant impact of human capital on economic785

growth, particularly when moderated by investment786

and urbanization. The findings emphasize the need787

for integrated policies that enhance education, infras-788

tructure, and urban development to maximize eco-789

nomic growth. The interactions between these factors790

suggest that balanced and synergistic investments are791

essential for promoting sustainable economic devel-792

opment.793

Recommendations794

Investors should prioritize funding educational pro-795

grams and training initiatives that bolster human cap-796

ital. The strong positive relationship between human797

capital and economic growth highlights the critical798

importance of a skilled workforce. Investing in ed-799

ucation, particularly in STEM fields, vocational train-800

ing, and ongoing professional development, can lead801

to significant returns by enhancingworkforce produc-802

tivity and fostering innovation. Additionally, the in-803

teraction between human capital and urbanization in-804

dicates that investments in urban infrastructure can805

further amplify the benefits of human capital. In-806

vestors should consider supporting projects that im-807

prove urban amenities, transportation, and housing,808

as these can attract a skilled workforce and provide809

better access to education and healthcare, thereby810

promoting economic growth.811

Managers should prioritize enhancing the skills and 812

capabilities of their employees through targeted train- 813

ing programs and professional development opportu- 814

nities. Given the positive influence of human capital 815

on economic growth, organizations should invest in 816

continuous learning that keeps the workforce abreast 817

of the latest industry trends and technological ad- 818

vancements. Additionally, managers should create a 819

supportive work environment that fosters innovation 820

and productivity. This includes implementing poli- 821

cies that promote work-life balance, health, and well- 822

being. While health expenditure shows a negative im- 823

pact on economic growth in the short term, as evi- 824

denced by this study, it remains an essential invest- 825

ment for long-term human capital development and 826

workforce productivity. Managers should consider 827

balancing immediate cost constraints with strategies 828

that prioritize sustainable health initiatives, which can 829

contribute to overall economic and organizational re- 830

silience in the long run. Managers should also fo- 831

cus on strategic planning that takes into account the 832

broader economic context, including investments in 833

technology and infrastructure that can improve oper- 834

ational efficiency and competitiveness. 835

Government agencies play a vital role in fostering 836

an environment conducive to human capital devel- 837

opment and economic growth. Policymakers should 838

prioritize education and healthcare in national bud- 839

gets, ensuring sufficient funding for schools, univer- 840

sities, and healthcare facilities. The research under- 841

scores the significant impact of education and health 842

expenditure on economic growth, making it essen- 843

tial for governments to invest in these areas. Further- 844

more, the positive interaction between human cap- 845

ital and urbanization suggests that urban planning 846

and development policies should aim to create cities 847

that are conducive to learning and innovation. Gov- 848

ernments should invest in infrastructure projects that 849

enhance access to education and healthcare in ur- 850

ban areas, therebymaximizing the productivity of hu- 851

man capital. Additionally, policymakers should im- 852

plement regulatory frameworks that support invest- 853

ment in technology and innovation, which are cru- 854

cial drivers of economic growth. By creating a sta- 855

ble and predictable regulatory environment, govern- 856

ments can attract both domestic and foreign invest- 857

ments, fostering a more dynamic and competitive 858

economy. 859

Limitations & Further research 860

While this study presents robust findings, several lim- 861

itations need to be acknowledged. Firstly, the study 862
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relies on secondary data from theWorld Bank, which863

may introduce biases due to varying data collection864

and reporting standards across different countries.865

Inconsistencies in data quality and potential measure-866

ment errors could affect the precision of the estimates.867

Moreover, although the study includes a wide range of868

economic indicators, it does not account for all pos-869

sible factors that might influence economic growth,870

such as political stability, cultural dynamics, and tech-871

nological advancements. The exclusion of these vari-872

ables may result in omitted variable bias, potentially873

skewing the findings and limiting the overall compre-874

hensiveness of the analysis.875

To address these limitations, future research should876

consider incorporating primary data collectionmeth-877

ods to improve data reliability and validity. Expand-878

ing the model to include a broader set of variables,879

such as political stability indices, cultural factors, and880

specific technological advancements, could provide a881

more comprehensive understanding of the determi-882

nants of economic growth. Additionally, longitudinal883

studies that observe changes over extended periods884

could offer more in-depth insights into the dynamic885

relationships between human capital, investment, and886

economic growth. Comparative studies across differ-887

ent regions or income levels could further clarify how888

contextual factors influence these relationships, lead-889

ing to more tailored policy recommendations. By ad-890

dressing these aspects, future research can build upon891

the findings of this study and contribute to a deeper892

and more nuanced understanding of the drivers of893

economic growth.894
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TÓM TẮT
Nghiên cứu này phân tích mối quan hệ giữa vốn nhân lực, đầu tư và các yếu tố nhân khẩu học
trong việc định hình tăng trưởng kinh tế ở 167 quốc gia giai đoạn 2010-2022. Sử dụng dữ liệu từ
bộ dữ liệu Phát triển Tài chính Toàn cầu của Ngân hàng Thế giới, nghiên cứu nhấnmạnh đóng góp
quan trọng của vốn nhân lực trong việc nâng cao năng suất và tăng trưởng kinh tế. Phân tích xác
định đầu tư và đô thị hóa là những yếu tố điều tiết chính làm gia tăng tác động tích cực của vốn
nhân lực đối với tăng trưởng kinh tế. Cụ thể, sự tương tác giữa vốn nhân lực và đầu tư vào tài sản
vật chất, cũng như vốn nhân lực và đô thị hóa, mang lại lợi ích kinh tế lớn hơn so với từng yếu tố
độc lập. Những phát hiện này nhấn mạnh sự kết hợp giữa lao động có kỹ năng và phát triển cơ sở
hạ tầng trong việc thúc đẩy tăng trưởng bền vững. Kết quả nghiên cứu cũng chỉ ra vai trò phức tạp
của chi tiêu cho giáo dục và y tế, dù rất cần thiết cho phát triển dài hạn, nhưng cho thấy tác động
chi phí trong ngắn hạn. Nghiên cứu cũng nhấnmạnh tầm quan trọng củamức độmở cửa thương
mại, đầu tư trực tiếp nước ngoài, và chất lượng thể chế trong việc hỗ trợ hiệu quả kinh tế, đồng
thời ghi nhận sự khác biệt về tác động của những yếu tố này trong các bối cảnh kinh tế khác nhau.
Đô thị hóa nổi lên như một yếu tố quan trọng, giúp cải thiện khả năng tiếp cận dịch vụ và tối ưu
hóa việc sử dụng vốn nhân lực. Nghiên cứu này đóng góp vào tài liệu hiện có bằng cách tích hợp
các yếu tố đầu tư và nhân khẩu học vào phân tích tác động của vốn nhân lực đối với tăng trưởng.
Nghiên cứu cung cấp những hiểu biết thực tiễn cho các nhà hoạch định chính sách, nhà đầu tư,
và nhà quản lý, khuyến nghị các chiến lược tích hợp ưu tiên giáo dục, chăm sóc sức khỏe, cơ sở hạ
tầng, và phát triển đô thị. Những phát hiện cho thấy rằng các khoản đầu tư cân bằng và kết hợp
vào vốn nhân lực và vật chất là rất quan trọng để tối đa hóa tiềm năng tăng trưởng. Công trình này
góp phần nâng cao hiểu biết về mối quan hệ động giữa các yếu tố quyết định tăng trưởng kinh
tế và cung cấp một khuôn khổ cho các can thiệp chính sách hiệu quả hơn nhằm phát triển bền
vững.
Từ khoá: Vốn nhân lực, Tăng trưởng kinh tế, Đầu tư, Đô thị hóa
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