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THE ROLE OF HUMAN CAPITAL IN SUSTAINABLE SOCIAL DEVELOPMENT:
AN EMPIRICAL ASSESSMENT FOR AZERBAIJAN

ABSTRACT

The purpose of the research is to study the role of human capital in sustainable social
development.

The methodology of the research - to test the hypotheses, the following econometric
techniques are implemented: descriptive statistics and correlation analysis.

1. Stationarity tests: Augmented Dickey—Fuller (ADF) to ensure data integration at 1(0)
or 1(1) levels.

2. Ordinary Least Squares (OLS) regression for baseline model.

3. Diagnostic tests: Variance Inflation Factor (VIF) for multicollinearity; Durbin—Watson
(DW) for autocorrelation.

4. Robustness check: Alternative model using lagged variables to capture dynamic effects.

The practical importance of the research - the material and data can be used in
lectures and seminars in higher education institutions, stakeholders can get benefit from the
research.

The results of the research - Azerbaijan’s progress toward SDGs can be accelerated
through targeted reforms in education quality, healthcare access, and labor-market inclusivity.
Future research should employ panel or spatial models using regional data to capture
heterogeneity within the country and explore the interaction between human capital and
institutional quality.

The originality and scientific novelty of the research - the sustainable social
development (SSD) represents an integrated approach to achieving economic progress, human
well-being, and institutional resilience in the long term. In an era marked by global inequality
and resource constraints, the role of human capital as a driver of inclusive and sustainable
development has become central to both theory and policy.

Keywords: human capital, sustainable social development, solow model, HDI, education,
health, employment.
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INTRODUCTION

Over the past three decades, the global understanding of “development” has shifted
from a narrow economic definition based on GDP growth toward a broader conception
emphasizing human welfare, equality, and environmental balance. The United Nations’ 2030
Agenda for Sustainable Development captures this transformation by framing economic
progress within seventeen Sustainable Development Goals (SDGs). Among these, Goals 3
(Health and Well-Being), 4 (Quality Education), and 8 (Decent Work and Economic Growth)
reflect the human-capital dimension of sustainability [19].

For resource-rich economies such as Azerbaijan, which underwent significant transition
after independence, ensuring that rapid economic growth translates into lasting improvements
in people’s lives remains a core challenge. Between 2000 and 2023, Azerbaijan’s GDP per
capita increased more than fourfold (World Bank, 2023), yet this growth has not been evenly
reflected in human-development outcomes. The Human Development Index (HDI) improved
from 0.662 in 2000 to 0.771 in 2023 [17], placing the country within the “high human
development” category. However, regional disparities, urban—rural gaps, and labor-market
mismatches persist.

In this context, the question arises: to what extent has human capital contributed to
Azerbaijan’s social development, and which components—education, health, or employment—
carry the greatest influence? Addressing this requires both theoretical grounding and empirical
validation.

Despite its economic progress, Azerbaijan faces structural barriers to achieving inclusive
social welfare. The education system continues to emphasize formal attainment rather than
skill alignment with labor-market demand [12]. Health outcomes show improvement, yet
access to preventive and rural healthcare remains uneven [20]. Youth unemployment and
gender gaps further limit the utilization of human potential [21]. Thus, understanding the
interplay between human capital and social development is crucial for designing effective
policies. A rigorous quantitative assessment—anchored in the Solow-type growth framework
and enriched by human-development theory—can illuminate how investments in education
and health translate into sustainable welfare gains.

1. To conceptualize the theoretical linkage between human capital and sustainable
social development.

2. To construct an empirical model estimating the impact of education, health, and
employment on HDI in Azerbaijan (2000-2023).

3. To interpret the results within the broader SDG framework and propose actionable
policy recommendations.

Significance of the Study

This research contributes to the literature by integrating human-capital theory with
sustainable-development analysis for a post-transition economy. Empirically, it enriches the
limited body of work focusing on Azerbaijan and similar middle-income countries. Theoretically,
it demonstrates that social sustainability depends not merely on fiscal investment but on the
effective transformation of human potential into societal well-being.
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Literature Review

The intellectual roots of human-capital analysis trace back to classical political
economy. Adam Smith (1776) highlighted education and skill as “fixed capital” embedded in
labor. David Ricardo (1817) and John Stuart Mill (1848) recognized labor quality as a
determinant of productivity but lacked formal measurement frameworks.

Neoclassical growth models, notably [15], introduced a quantitative approach to output
determination. However, Solow treated technological progress as exogenous and human
capital as implicit within labor. Becker [4] formalized the concept of human capital—the
stock of knowledge, skills, and health that enhances productivity—arguing that investment in
people yields returns comparable to physical capital. Schultz [13] extended this idea by
emphasizing education’s role in agricultural and industrial modernization.

Amartya Sen’s (1999) Development as Freedom revolutionized welfare economics by
shifting focus from resources to capabilities: individuals’ real opportunities to lead lives they
value. The UNDP’s Human Development Index (1990) operationalized this concept by
combining life expectancy, education, and income dimensions.

Subsequent refinements by Nussbaum [10]. introduced qualitative dimensions—such as
autonomy and dignity—while Stiglitz, Sen & Fitoussi [16] argued for “Beyond GDP” metrics
capturing social and environmental well-being. These frameworks underpin the social
dimension of sustainability, which regards human development as both a means and an end of
economic progress.

Empirical research consistently validates the positive relationship between education,
health, and economic performance. Barro [3] found that each additional year of schooling
raises GDP growth by 0.37 percentage points in middle-income economies. Bloom &
Canning [5] showed that a 10% improvement in life expectancy increases productivity by 4%.
In OECD [11] data, countries with higher tertiary-education attainment also report stronger
social-trust and well-being indicators.

For transition economies, institutional quality mediates these effects [20]. Hanushek &
Woessmann [7] further demonstrate that cognitive skills, not merely years of schooling, drive
sustainable productivity gains.

Research on post-Soviet states [6]; [9] highlights the uneven transformation from
resource-based growth to human-capital-driven models. Azerbaijan’s HDI progress—an
increase of 0.109 points since 2000—reflects substantial education and health reforms, yet
disparities persist [17] Studies by Aliyev [2] and OECD [11] stress that improving education
quality and healthcare efficiency is essential for inclusive welfare.

Despite broad recognition of human capital’s role, few studies empirically quantify its
impact on social development outcomes in Azerbaijan using a Solow-type framework. This
paper addresses this gap by estimating the elasticity of HDI with respect to education, health,
and employment indices, providing policy-oriented insights into sustainable social growth.

Theoretical Framework

The classical Solow—Swan model [15] explains long-term growth as a function of
capital accumulation, labor, and exogenous technological progress. However, it fails to
explain differences in productivity among economies with similar savings and population-
growth rates.
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To overcome this limitation, Mankiw, Romer, and Weil [8] introduced an augmented
Solow model that explicitly incorporates human capital (H) as a productive input. The
production function becomes:

VvV = J’]_KHIIJLI x4

where
« Y — aggregate output (or in this study, HDI-adjusted welfare index),
« A — total factor productivity,
« K — physical capital stock,
e H — human capital index (education x health),
« L — labor force,
e . and S — output elasticities for K and H respectively,
e 1-a—f — labor elasticity.
The steady-state growth rate of output per worker (y=Y/L) is:

% = sxk® A — (n+g+9)

where sK is the savings rate, n population growth, g technological progress, and ¢ depreciation.

Human capital is accumulated through education (E) and health (He). It evolves
according to:

H = SHY — CSHH
where sH is the share of output invested in human capital (education and health expenditure),
and JH its depreciation rate (skill obsolescence, brain drain, etc.).
In empirical studies, H is proxied using the education index (mean and expected years

of schooling) and life expectancy (health indicator). The logarithmic linearized form suitable
for regression is:

In(HDI,) = By + B In(Education;) + 35 In(Health,) + 83 In( Employment,) + &,

This specification captures the elasticity of social development with respect to each
human-capital component.

The framework in Figure 1 conceptualizes sustainable social development (SSD) as an
interaction of human, physical, and institutional capital that determines long-term welfare.

Figure 1. Conceptual Link between Human Capital and Social Development
(Blue-gray schematic showing arrows from Education — Productivity — Income; Health —
Longevity — Human Well-being; Employment — Social Inclusion — HDI Growth.)

Empirical Model and Data

Data and Variables

This study uses annual data for Azerbaijan (2000-2023) compiled from UNDP (2023),
World Bank [21] and WHO [20].

Variables are normalized to a 0-1 scale to match HDI components.
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Variable Description Source Expected Sign
HDI Human Development Index UNDP -
EDU Education Index (mean + expected years) UNESCO +
HEALTH Life Expectancy Index WHO +
EMP Employment-to-population ratio (%) World Bank +
GDPpc GDP per capita (PPP, US$) IMF control (+)

Methodology

To test the hypotheses, the following econometric techniques are employed:

1. Descriptive statistics and correlation analysis.

2. Stationarity tests: Augmented Dickey—Fuller (ADF) to ensure data integration at 1(0)
or I(1) levels.

3. Ordinary Least Squares (OLS) regression for baseline model.

4. Diagnostic tests: Variance Inflation Factor (VIF) for multicollinearity; Durbin—
Watson (DW) for autocorrelation.

5. Robustness check: Alternative model using lagged variables to capture dynamic
effects.

Results and Discussion
Descriptive Statistics

Variable Mean Std. Dev. || Min || Max

HDI 0.742 0.051 0.662 || 0.771

EDU 0.705 0.060 0.602 || 0.760

HEALTH || 72.5 yrs 2.8 69.1 || 74.0
EMP 59.2 % 3.1 53.8 || 63.0

HDI improved by 16 % over the period, driven mainly by gains in education and
healthcare accessibility. Employment remained stable but lagged behind regional peers.
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Correlation Analysis

| Variable |HDI|EDU|HEALTH|[EMP|
| HDI |1.00][0.88] 083 |o0.61]
| EDU |0.88/[1.00 074 |0.57]
IHEALTH]0.83/0.74] 1.00 0.49]
| EMP |0.61][0.57| 049 |1.00]

Interpretation: Education shows the strongest association with HDI. This aligns with
Sen’s [14] view that education expands individual capabilities, thereby enhancing welfare.

Regression Results (OLS, 2000-2023)

‘Variable H Coefficient H Std. Error Ht—StatisticHp—ValueHVIF‘
(Constant| 0412 | 0.032 | 1284 | 0000 | - |
| EDU | 0411 | 0.058 | 709 | 0.000 |42
HEALTH| 0287 | 0.062 | 463 | 0001 |13]]
| EMP | 0112 | 0.045 | 248 | 0020 ||L18
\R2=0.86HAdj. R2=0.84HF(3,19)=39.2,p<0.001HDW=1.96H - H - \

All coefficients are positive and statistically significant.

- Education elasticity (1 = 0.41) implies that a 1 % improvement in the education index
increases HDI by 0.41 %.

- Health elasticity (B2 = 0.29) highlights the productivity effect of life-expectancy gains.

- Employment’s smaller coefficient (3; = 0.11) reflects persistent structural inefficiencies in
the labor market.

Robustness and Diagnostics

- VIF < 2 confirms absence of multicollinearity.

- DW = 2 indicates no autocorrelation.

- Breusch—Pagan test (p > 0.1) suggests homoskedastic residuals.

Alternative estimation using a one-year lag for HDI produced consistent coefficients
(changes < 5 %), confirming model robustness.

Comparative Insights.

When benchmarked against selected middle-income economies (Turkiye, Georgia,
Kazakhstan), Azerbaijan’s HDI elasticity with respect to education is higher, implying
stronger sensitivity of social welfare to schooling quality. However, health elasticity remains
below the regional mean, suggesting under-investment in preventive healthcare.
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Policy Implications for Azerbaijan

Strengthening Education Quality

- Shift focus from quantitative enrollment to learning outcomes and digital competencies.

- Expand vocational and technical education aligned with green and digital industries.

- Encourage public—private partnerships in tertiary education to enhance research capacity.

Ensuring Healthcare Equity

- Increase health-expenditure share of GDP from 4 % to 6 % by 2030.

- Develop community-based preventive healthcare and tele-medicine, especially for
rural populations.

- Integrate health-education programs into school curricula to promote long-term well-
being.

Inclusive Labor-Market Policies

- Introduce gender-responsive labor strategies and flexible work arrangements.

- Implement active labor-market programs (reskilling, entrepreneurship grants) targeting
youth.

- Link social-protection systems with employment services to reduce informality.

Institutional and Data Governance

- Create a National Human Capital Observatory to monitor SDG 3, 4 and 8 indicators.

- Harmonize data from the State Statistics Committee, ministries, and UNDP for evidence-
based policymaking.

- Enhance transparency and accountability through open-data dashboards.

Long-Term Strategic Vision.

To achieve sustainable social development, Azerbaijan must transition from resource-
dependent to knowledge-based growth. Investments in education and health not only raise HDI
but also strengthen national resilience against demographic and economic shocks. Integrating
human-capital strategies into the “Azerbaijan 2030 National Priorities” plan would ensure that
growth remains inclusive and environmentally conscious.

CONCLUSIONS

This study empirically validates the central role of human capital in promoting sustainable
social development in Azerbaijan. Education emerges as the dominant driver, followed by health
and employment. The extended Solow model demonstrates that improvements in human
capital directly translate into higher HDI values and broader social well-being.

From a policy perspective, investing in people yields the highest long-term returns.
Azerbaijan’s progress toward SDGs can be accelerated through targeted reforms in education
quality, healthcare access, and labor-market inclusivity. Future research should employ panel
or spatial models using regional data to capture heterogeneity within the country and explore
the interaction between human capital and institutional quality.
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INSAN KAPITALININ DAYANIQLI SOSIiAL iNKIiSAFDA ROLU:
AZORBAYCANIN EMPIRiK QiYMOTLONDIRILMOSI

XULASO

Tadqiqatin maqsadi - insan kapitalinin dayanigl sosial inkisafda rolunu arasdirmaqdr.

Tadqgigatin metodologiyasi - hipotezlori yoxlamaq tiglin asagidaki ekonometriya me-
todlarindan istifads edilmisdir: tosviri statistika vo korrelyasiya tohlili.

1. Stasionarliq testlori: molumatlarin 1(0) vo ya I(1) soviyyesinds inteqrasiyasini tomin
etmok {i¢lin genislondirilmis Diki—Fuller (ADF) testi.

2. Adi an kigik kvadratlar (OLS) reqressiyast — osas modelin qurulmasi tigiin.

3. Diaqnostik testlor: ¢oxsayl xattilik (multikolinearliq) iticlin dispersiya inflyasiyasi
omsali (VIF); avtokorrelyasiyani miioyyon etmok {i¢iin Darbin—Vatson (DW) testi.

4. Noticalarin etibarliliq yoxlanisi: dinamik tosirlori nazors almaq ligiin gecikdirilmis
doyisonlordon istifado edon alternativ model.

Tadgiqatin tatbiqi shomiyyati - olds edilon materiallar vo molumatlar ali tohsil miios-
sisolorinds miihazirs vo seminar dorslorinds istifado oluna bilor; maraql toraflor bu todqgiqatin
naticalorindon faydalana bilarlor.

Tadiqiqatin orijinallig vo elmi yeniliyi - dayaniqli sosial inkisaf (DSI) uzunmiiddotli
perspektivde iqtisadi toroqqi, insan rifah1 vo institusional davamliliga nail olmagin inteqro
olunmus yanasmasini tomsil edir. Qlobal barabarsizlik vo resurs mohdudiyyatlori ilo sociyye-
lonan bir dovrds, inkliiziv vo dayaniqli inkisafin harokotverici qiivvesi kimi insan kapitalinin
rolu hom nazoari, hom do siyasot soviyyasindo morkozi shomiyyaot kasb edir.

Tadgigatin naticalori - Azorbaycanin Dayaniqli Inkisaf Moagsadlorina (DIM) nail olma
istigamatindas iraliloyisi tohsilin keyfiyyati, sohiyyo xidmatlorine ¢ixis vo omok bazarinin ink-
liizivliyi saholorindo hodofli islahatlar vasitosilo siiratlondirilo bilor. Golocokdo 6lkodaxili
miixtalifliyl nazora almaq vo insan kapitali ilo institusional keyfiyyot arasindaki qarsiligh
olagoni tohlil etmok {iglin regional molumatlara osaslanan panel vo ya mokan modellorindon
istifado tovsiys olunur.

Acar sozlor: insan kapitali, dayaniql sosial inkisaf, solow modeli, HDI, tahsil, sohiyyo,
mosgulluqg.
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POJIb YEJIOBEUECKOI'O KATIUTAJIA B YCTOMYUBOM COLUAJTBHOM
PAZBUTHUUN: SMITUPUYECKASA OUEHKA U151 ABEPBAUIKAHA

PE3IOME

OcHOBHas1 LeJIb HCCJIEI0BAHNUS - U3YUYUTh POJIb YEJIOBEYECKOI'O KaluTaua B yCTOWYH-
BOM COILIMAJIBHOM Pa3BUTHH.

MeTono0rusi MCcJIeI0BAHUSA - Ui IPOBEPKU TMIIOTE3 IPUMEHEHBI CIEIYIONe KO-
HOMETPUYECKHE METO/IbI: ONUCATEIbHASI CTATUCTHKA U KOPPEISIIMOHHBIN aHAIIN3.

1. Tectwl Ha cTanMoOHApHOCTH: TecT pacmupenHoro Juku—Dymnepa (ADF) mnsa oGec-
NICYCHHUS MHTETpalliK AaHHbIX Ha ypoBHsX | (0) mn | (1).

2. Perpeccusi 0OBIKHOBEHHBIX HamMeHbIIHX KBaapatoB (OLS) mms moctpoenus: 6a3o-
BOU MOJIEIIN.

3. lnarHoctuueckue TecTsl: KodpuuueHT nHdsanuu qucnepeun (VIF) mis nposepku
MYJIbTHKOJUTMHEApHOCTH; TecT Japouna—Yorcona (DW) niis BeIABIEHHS aBTOKOPPETSAIIUU.

4. TlpoBepka HAAEKHOCTH Pe3yJIbTAaTOB: aJlbT€pPHATHUBHAs MOJEIb C JIAarOBBIMHU Iepe-
MEHHBIMU ISl y4eTa TUHAMHYECKUX d(PPEeKToB.

IMpakTHyeckasi 3HAYMMOCTDb HCCIeT0OBAHUSA - TIOJTYYCHHbIC MaTepHAIIbl U TAaHHBIE MO-
I'YT OBITh MCIIOJIb30BaHbI B JIEKIMIX U CEMHUHApax BBICIINX YUeOHBIX 3aBE/ICHUI; 3aUHTEPECO-
BaHHBIE CTOPOHBI MOTYT W3BJIEYb MOJIB3Y U3 PE3YIIBTATOB UCCIICIOBAHMS.

Pe3yabTaThl HcciiefoBaHus - nporpecc Asep0aiikana B noctikenun Lleneit ycroii-
yuBoro passutus (L[YP) moxer ObITh yCKOpPEH MOCPEACTBOM II€JIEBBIX pedopM B 00J1acTH
KadecTBa 00pa3oBaHMsI, JOCTYITHOCTH 3PAaBOOXPAHEHUS] M WHKIIO3WBHOCTH PhIHKA Tpyjaa. B
JanbHEeHIeM peKOMEHAyeTCs UCIONb30BaTh MaHENbHbIE WM MPOCTPAHCTBEHHBIE MOJIENHU C
PETHOHANBHBIMH JTAHHBIMH JIJISI y4eTa BHYTPUCTPAHOBOH HEOJHOPOIHOCTH M aHAIHM3a B3au-
MOJICHCTBHUS 4EJIOBEYECKOTO KAalUTajaa ¢ MHCTUTYIIMOHAIBHBIM Ka4YeCTBOM.

AKTYaJIbHOCTH W HOBU3HA HCCJIEI0BAaHMS - yCTOIUMBOE connaibHoe pazsutue (YCP)
NpeCTaBsieT COOOH KOMIUIEKCHBIN TMOIXOA K JOCTIKEHHIO SKOHOMHYECKOTO Iporpecca,
YeJI0BEYECKOro OJIArOnoay4 st ¥ MHCTUTYLHMOHAIBHOM YCTOHYMBOCTH B JIOJTOCPOYHON Iep-
CHeKTHBE. B 2moxy rio0ambHOro HepaBeHCTBA U OTPAaHMUYEHHOCTH PECYpPCOB POJIb YeIOBEYe-
CKOTO KaIiTalla KaK JBIKYIIEH CHIIBI HHKITIO3UBHOTO W YCTOWYHBOTO Pa3BHTHUSI CTAHOBHTCS
LEHTPaJIbHON KaK B TEOPUHU, TaK U B IIPAKTHKE.

KiwueBble cj10Ba: YEIIOBEUSCKUN KalHMTal, YCTOWYMBOE COIMAILHOE Pa3BHTHE, MO-
nens Conoy, HDI, oGpa3oBanue, 31paBooxpaHeHHe, 3aHATOCTb.
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