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This research investigates the structural transformation of Azerbaijan's economy during the critical macroeconomic transition period of 2015-2025, with
a specific focus on the operational dynamics of January-November 2025. The study underlines the urgent necessity of transitioning national growth me-
chanics from quantitative, infrastructure-driven capital accumulation to qualitative human capital development to ensure long-term sustainability. Utiliz-
ing empirical time-series data obtained from the State Statistical Committee of Azerbaijan, the paper applies an Ordinary Least Squares (OLS) regression
framework and structural decomposition analysis to evaluate sectoral investment efficiency, capital absorptive capacity, and labor productivity differentials.
The empirical results reveal a significant structural imbalance within the economy. While the dominant oil sector experienced an 8.8% decline in capital
investment and a 1.6% contraction in its GDP contribution, the non-oil sector recorded a 2.7% real growth rate. However, the estimated investment elasticity
coefficient (1=0.485) contrasts sharply with the negative interaction term (3=-0.215), proving that the marginal efficiency of capital injections is systemati-
cally dampened by an un-upgraded labor force. This empirical asymmetry confirms the existence of a persistent “Human Capital Paradox” in Azerbaijan,
where massive financial investments fail to trigger proportional productivity gains due to structural labor market mismatches and qualitative skill deficits. To
guarantee the econometric validity of these findings, rigorous diagnostic testing was conducted, where the Breusch-Godfrey and White tests confirmed the
absence of serial correlation and heteroskedasticity, alongside an Adjusted R2 of 0.912. Based on these outcomes, the study introduces a novel sectoral “Hu-
man Capital Productivity Gap” framework tailored for transition economies, offering strategic policy insights to optimize the investment multiplier through
targeted educational and labor-market reforms.
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Baniesa /1. M. CmpykmypHa mpaxcghopmayis ekoHomiku AzepbalioncaHy:
napadokc todcbKo20 Kanimany ma epekmusHicmo iHeecmuyiliHo2o myasmunaikamopa

Lle docnioxeHHs npucesayeHo aHanizy cmpykmypHoi mpaHcgopmayii ekoHomiku AsepbalioxaHy 8 Kpumu4Huli MakpoekoHomiYHUl nepexioHuli nepiod 2015-
2025 pokie, 3 0c0baUBUM GKUEHMOM Ha onepayiliHy OuHamiky npomsazom ciyHa-nucmonada 2025 poky. Y pobomi nidkpecsneHo HaeanbHy HeobxioHicmb nepe-
X00y HAYIOHAAbHUX MEXAHI3Mig 3p0CMAHHA Bi0 KiflbKiCHO20 HAKOMUYEHHSA Kanimany, 3yMosneHo020 iHppacmpykmyporo, 00 AKICHO20 PO38UMKY /MH0OCbKO20
Kanimasny 09 306e3neveHHs 00820CMPOK08oI cmanocmi. Bukopucmosytoyu emnipuyHi yacosi padu JeprasHozo komimemy cmamucmuku Asepbalioa-
Hy, Y cmammi 3acmoco8aHo Modenb pezpecii 3a 3guyaliHum memodom HalimeHwux keadpamie (3MHK) ma aHaniz cmpykmypHoi dekomno3uyii 018 oyiHKu
ecpekmugHocmi eany3esux iHeecmuyiti, no2nuHaneHoi 30amHocmi kanimany ma dugeperyiayii npodykmugHocmi npaui. Emnipuyri pesynsmamu susensioms
cymmeguli cmpykmypHuti ucbanaHc 8 ekoHomiyi. Y moli yac Ak y domiHyo4omMy Hahmosomy cekmopi Crocmepiaanoca 3HUMEeHHA KanimanbHux iHeecmuyili
Ha 8,8% ma ckopo4eHHs 8Hecky y BBIT Ha 1,6%, y HeHaghmosomy cekmopi 3achiKcosaHo memn peanbHo20 3pOCMAHHS Ha pigHi 2,7%. OOHaK oyiHeHul Koegiyi-
€Hm enacmuyHocmi iHeecmuyili (1=0,485) pi3ko KoHmpacmye 3 HezamueHuUM KoediyieHmom 83aemodii (3=-0,215), wo 00800UMb cucmemMamuyHe 3HUMEHHA
2PAHUYHOI eqheKmUBHOCMI KaNimanbHUX 6/UBAHb Yepe3 HemoOepHi308aHy pobouy cuny. Lia emnipuyHa acumempis niomeepoye icHysaHHsA cmilikozo «napa-
doKcy Modcbko2o Kanimany» 8 Asepbalioxani, de macwmabHi giHaHcosi iHeecmuyii He npu3godame Ao MPoMopyiliHo20 3pOCMAHHA NPOOYKMUBHOCMI Yepe3
CMpyKMypHi HegidnosidHoCmi Ha puHKY npayi ma AxicHul degiyum Hasuyok. [na 3abe3neyeHHs eKoHOMempu4Hoi 0oCMoBipHOCMI Yux pe3ynsmamig byno
nposedeHo cysope diaeHoCMuYHe mecmysaHHs, de mecmu bpeywa-fodgpi ma Balima niomsepdunu sidcymuicme cepiliHoi Kopensauii ma 2emepockedacmuy-
Hocmi, nopAd i3 ckopueosaHum R2 Ha pieHi 0,912. Ha ocHosi ompumaHux pe3ysnsmamie y 00CaidHeHHi 3aMponoHOBAHO HOBY 2a/1y3e8y KOHUENYito «po3pusy
npodykmusHocmi Mt00CbKO20 Kanimany», a0anmosaHy 0413 nepexiOHUX eKOHOMIK, AKA MiCmume cmpameziyHi noaimuYHi pekomeHOauii wodo onmumizauii
iHeecmuuitiHo2o myabmunaikamopa 3a A0MOMO20k0 UinboBUX Pehopm y cihepi oceimu ma puHKy npaui.

Knrovoei cnoea: ekoHomika AsepbalioxaHy; iHeecmuyiliHuli Myasmunaikamop; napadoKc Mo0CbKo20 Kanimany; 0usepcugikauis eKoHoMiKu; npodykmus-
Hicmb npaui.
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Introduction. Investment demand serves as a funda-
mental determinant of macroeconomic equilibrium and sus-
tainable growth through the multiplier effect. Within resource-
rich transition economies, sector-specific investment allocation
dictates resilience against external volatility and determines
diversification potential. Currently, Azerbaijan’s economy is
undergoing structural transformation, where investment trans-
mission channels are increasingly dependent on institutional
quality and human capital endowments.

Official statistical data for January—November 2025 il-
lustrate this structural shift. During this period, a 1.6% real
contraction was recorded in the oil and gas GDP, while the
non-oil sector experienced a resilient 2.7% real growth. This
dynamic aligns with the projected 8.8% decline in oil-sector
investments, confirming a strategic transition away from re-
source rent extraction. Despite the oil segment’s contraction,
the 2.7% expansion reinforces the increasing self-sustainability
of Azerbaijan’s non-resource industries, positioning the non-
oil sector as the primary stabilizer of national GDP.

However, international experience demonstrates that
the superficial quantitative reallocation of financial flows
from extractive to manufacturing industries is insufficient to
guarantee long-term macroeconomic equilibrium; the mar-
ginal efficiency of investment is far more critical than its sheer
quantity. In Azerbaijan, a fundamental problem arises: despite
massive capital influx into the non-oil segment and extensive
post-conflict reconstruction in the Karabakh and East Zang-
ezur economic regions, labor productivity growth rates remain
critically moderate.

The central hypothesis of this study posits that human
capital adequacy remains the decisive barrier to accelerating
non-oil growth. The contradiction between financial resources
and skilled labor availability creates a “Human Capital Para-
dox” We argue that the investment multiplier in Azerbaijan
is constrained not by financial liquidity, but by the “absorptive
capacity” threshold of the domestic labor force. The qualitative
gap between the technological complexity of newly deployed
investments and the skill sets of the 1.76 million workers em-
ployed in the non-oil sector prevents a breakthrough in total
factor productivity.

The scientific novelty of this paper lies in its original in-
terpretation of structural shifts through qualitative factor en-
dowments, introducing the following contributions:

Identification of the Human Capital Paradox: Proving
that under a sharp contraction of resource financing (-8.8% in
oil investments), the marginal efficiency of reallocated capital
in the non-oil segment is blocked by low labor absorptive ca-
pacity;

Asymmetry of the Investment Multiplier: Revealing that
the multiplier effect successfully drives physical infrastructure
accumulation while yielding a dampening impulse on real labor
productivity due to the qualification gap;

Justification of the “Intensive Substitution” Model: Dem-
onstrating that a mere horizontal expansion of the non-oil
sector is insufficient to compensate for hydrocarbon declines
(-1.6%); instead, a structural overhaul and technological up-
grading of the 1.76 million workforce is mandatory.

The primary objective of this paper is to identify how
investment demand influences macroeconomic equilibrium

under skilled labor deficits. To achieve this, the study address-
es the following tasks: analysing the sector-specific dynamics
of investments and GDP growth during January—November
2025; assessing the labor productivity gap between the capital-
intensive oil sector (31,000 employees) and the labor-absorbing
non-oil sector (1.76 million employees); and formulating a the-
oretical justification for workforce reskilling policies to maxi-
mize multiplier efficiency. As noted by Paduraru and Turcanu
(2023), navigating transition complexities is heavily dependent
on resolving structural ambiguities within internal market dy-
namics [15]. Consequently, analyzing the efficiency of Azerbai-
jan's investment multiplier becomes critical in identifying how
qualitative socio-economic frameworks shape current transi-
tion trends.

Literature review. The formation of a conceptual base-
line for analyzing investment demand in Azerbaijan requires
a systematic re-evaluation of traditional paradigms, specifi-
cally accounting for the structural shifts of 2025. Within this
study, the existing academic literature is classified into four key
thematic directions, allowing for a comprehensive exploration
of the “Human Capital Paradox”

The classical concept of “The Dutch Disease,” articulated
by Corden and Neary (1982), postulates the risks of deindus-
trialization caused by an excessive influx of resource revenues
into the extractive sector, which subsequently siphons capital
and labor away from manufacturing industries via a crowding-
out effect [12].

However, contemporary Azerbaijan exhibits a specific
transformation of this model. The planned 8.8% contraction in
capital expenditures within the oil and gas segment forms an
“investment lacuna” According to Sachs and Warner (2001),
such a vacuum should ideally be compensated for by institu-
tional development [18]. Our research expands upon this, ar-
guing that under Azerbaijan’s current fiscal autonomy, the de-
cisive factor is the absorptive capacity of non-oil industries to
effectively absorb the reallocated capital.

The Keynesian paradigm (Keynes, 1936) posits that the
investment multiplier acts as a vital catalyst for expanding
national income [10]. However, under specific structural con-
straints, this transmission mechanism frequently encounters
rigidity, where the efficiency of public spending diminishes. In
the case of Azerbaijan’s 2.7% real growth in non-oil GDP, we ar-
gue that the answer lies within the “absorptive capacity thresh-
old” of the domestic labor market — a crucial limiting factor
omitted from classical Keynesian modeling.

The paradigm shift from physical capital accumulation
to intellectual capital development is central to Endogenous
Growth Theory (Romer, 1986; Lucas, 1988) [14; 17]. These
scholars demonstrated that accumulating physical infrastruc-
ture without achieving substantial “knowledge spillovers”
yields diminishing marginal returns on capital. Applying this
to Azerbaijan, we identify a distinct “Human Capital Paradox,’
wherein the deployment of financial capital into agricultural
parks, industrial zones, and free economic zones (FEZs) far
outpaces the horizontal development of professional skills. The
technological complexity of new investment projects intro-
duced in 2025 enters into a direct dissonance with the qualifi-
cation profiles of the 1.76 million workers currently employed
across the non-oil sector.
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Academic discourse focusing on post-conflict economic
recovery (Collier, 1999) traditionally views a localized “con-
struction boom” as the primary short-term driver of aggregate
demand [11].

Nevertheless, based on Acemoglu and Robinson (2012),
we argue that in the absence of adaptive economic institutions,
such rapid growth rates remain transitory [1]. In Azerbaijan,
the large-scale revitalization of the Karabakh and East Zang-
ezur economic regions demands not merely massive capital
injections into physical infrastructure, but the simultaneous
engineering of a fundamentally new employment architecture.

This study integrates the theoretical assertions of Kutan and
Wyzan (2005) regarding the inherent volatility of capital flows,
adapting their framework to the institutional specificities of the
state-led “Great Return” strategic programs [13].

In conclusion, the primary research gap identified in the
existing literature is the lack of structural models that explicitly
link the transmission efficiency of the investment multiplier
with specific labor skill deficits during periods of resource-to-
non-resource transit. This study aims to bridge this gap by ana-
lyzing the empirical dynamics of Azerbaijan’s 2025 economic
transition.

Table 1

Comparative Analysis of Economic Theories and Research Gap

Author / Theory Core focus

Alignment with Azerbaijan’s

context Research gap (my contribution)

“The Dutch Disease” and
crowding-out effects on non-

Resource Dependen-
cy (Corden & Neary,

Explains macroeconomic risks
linked to fluctuating oil rev-

Fails to consider the phase of a“delib-
erate fiscal maneuver”and voluntary

Sachs & Warner)

oil investments

enues

reduction in production

Investment Multi-

GDP expansion driven through
a consecutive chain of manu-

Justifies the multiplicative ef-
fects stemming from the recon-

Fails to explain the “dampening” of the
multiplier impulse under conditions of

plier (Keynes) facturing inputs

struction of Karabakh

labor deficits

Human capital as the primary
driver of technological and
capital absorptive capacity

Endogenous Growth
(Romer, Lucas)

Underscores the vital impor-
tance of educational reforms
for non-oil GDP expansion

Scarcity of empirical research linking
the 2.7% non-oil growth to the “qualifi-
cation trap.”

The structural role of economic
institutions in post-conflict
recovery

Institutional Devel-
opment (Acemoglu &
Robinson, Collier)

Delineates the prerequisite
conditions for the success of
the “Great Return” program

Does not detail the specific impact of
“digital skills” on the marginal efficiency
of physical infrastructure

Author’s Proposed

The Human Capital Paradox
Framework

Synthesizes investment de-
mand with the structural deficit
of a highly qualified workforce

Bridges the literature gap by directly
linking the investment multiplier with
the skill sets of 1.76 million workers

Source: compiled by the author based on the literature review

Methodology and data
Methodological Framework and Data Specifications.
This study investigates structural shifts within the Azerbaijani
economy using operational time-series data from the State
Statistical Committee of the Republic of Azerbaijan covering
January 2015 to November 2025. To test the “Human Capital
Paradox,” we evaluate macroeconomic structural dynamics
through an augmented aggregate production function, shift-
ing the focus from physical capital accumulation (K) toward
the qualitative efficiency of the labor factor (L). Following the
Mankiw-Romer-Weil (1992) framework, we employ a growth
decomposition based on the Solow residual method [19]:
AY AK AL
—=0—+p—+TFP. (1)
Y K L
Where TFP (Total Factor Productivity) represents the
structural efficiency factor driven by human capital quality. In
Azerbaijan’s 2025 transition phase, while physical labor absorp-
tion (AL) drives the immediate 2.7% growth, TFP expansion is
constrained by severe skill mismatches within the 1.76 million
workforce. To empirically operationalize this structural friction
and determine the exact capital absorptive capacity within the
critical trade-offs of the post-oil era (Zheng et al., 2023), this
baseline framework is extended into an ordinary least squares

(OLS) regression model with specific interaction terms [20].
This analytical expansion aligns with the macro-econometric
modeling of structural dependencies in resource-dependent
contexts, where conventional investment multiplier effects di-
verge from theoretical trajectories due to internal institutional
and human resource frictions (Ahmadov & Aslanli, 2026) [3].

Sectoral analysis and export dynamics. An analysis
of Azerbaijan’s export performance between 2020 and 2024
reveals that fruit and vegetable products maintain a leading
position within the non-oil sector, expanding from $607 mil-
lion to $707 million over a five-year period, totaling a cumula-
tive turnover of $3.34 billion. However, a significant structural
disproportion persists: while the capital-intensive oil sector
generates the majority of GDP with minimal domestic employ-
ment, the agricultural and service sectors absorb a vast portion
of the workforce but produce a significantly lower value-added
per capita.

As conceptualized by Auty (2001) in the resource curse
thesis, resource-rich nations frequently struggle to transition
from resource-based rents to innovation-driven growth, as the
dominance of the primary extractive sector generates structural
distortions that trap non-resource segments—such as agricul-
ture—in low value-added, labor-intensive cycles [4]. Evaluated
through the lens of the classical Heckscher-Ohlin trade frame-
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Table 2
Structural Analysis of Non-Oil Exports in Azerbaijan (2020-2024 & 2025 Trends)
Export Category Revenue (2020-2024 Total) Growth/Key Observation Strategic role in 2025 Economy
Fruits & Vegetables $3.34Billion $607M (2020) to $707M (2024) m:;:;tsort locomotive; high labor
Gold (Non-monetary) $958.7 Million Steady resource-based earner Natural resource diversification
Cotton Fiber $820.5 Million Critical for light industry chain Significant employment in regions
Electricity $747.3 Million Sharp rise in 2023 ($402M) Energy transit & Green energy hub
Overall Non-Oil GDP N/A +2.7% Real Growth Offset for -1.6% oil sector decline

Source: State Statistical Committee of the Republic of Azerbaijan (2025) [21]

work (1991), the observed abundance of labor inputs within the
agricultural sector, under the preservation of the current tech-
nological paradigm, inevitably triggers a stagnation in marginal
labor productivity [9]. Within the framework of this study, the
capacity of the non-oil sector to efficiently absorb capital in-
vestments is determined by a specific capital absorptive coef-
ficient, expressed via the following functional dependency:

I il
A — non__oi . (2)
GDP M

non__oil

where the parameter n reflects the degree of technological
adaptability of the workforce to innovation-driven transfor-
mations. Our econometric estimation confirms that for the
Azerbaijani economy in 2025, the parameter value satisfies 1 <
1, statistically verifying that the realization of strategic invest-
ment potential is structurally blocked by a deficit of high-tier
professional competencies across the surveyed industries. De-
spite the steady positive dynamics observed in agrarian exports
highlighted by Guliyev (2025), the continuous specialization in

90000

low-tech commodity outputs generates structural risks of fall-
ing into the “middle-income trap” [7]. Overcoming this mac-
roeconomic barrier, in line with the creative destruction para-
digm of Aghion and Howitt (1992), necessitates accelerated
diversification enforced by the introduction of breakthrough
innovations [2].

Employment structure imbalance and the productivity
trap. An evaluation of statistical data for the 2023-2025 period
exposes a critical imbalance: the oil and gas complex employs
approximately 31,000 people, yet this narrow segment contin-
ues to generate the dominant share of state revenues and ex-
port earnings. In sharp contrast, the non-oil sector supports
an expanding workforce of over 1.76 million individuals. This
trend confirms a massive labor productivity gap, where the val-
ue-added generated per worker in the extractive industry expo-
nentially outweighs the corresponding figure in non-resource
sectors.

The empirical data in Table 3 illustrate that the non-oil
sector acts as the primary absorber of domestic labor. However,
because the 2.7% real growth is achieved through a quantitative

80000

70000

60000

50000 ]

40000

30000

20000

10000

2020

2022 2023 2024 2025 Year

E=3 Oil and gas GDP production 21639,7

63999,8 45343,7 40624,6 34888,6

Non-oil and gas GDP production | 50792,5

69826 77661,8 857124 81807,3

Fig. 1. GDP growth of the oil and non-oil sectors (2020-2025), million manats

Source: State Statistical Committee of the Republic of Azerbaijan (2025). [21]
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Table 3
Comparative Analysis of Employment by Economic Sectors (2023-2025 Trends)
Sector 2023 (Thousand 2024 (Thousand 2025 (Thousand Sectoral Dynamics
Persons) Persons) Persons)
Non-Qil Sector 1,701.2 1,701.2 1,766.4 +65.2k Growth (High absorption)
Oil & Gas Sector 314 316 31.0 Stable (Low labor intensity)
Agriculture (Official) 59.2 573 43.0 Structural transition/Optimization
Total Employment Shift Increasing Increasing Increasing Diversification Trend

Source: State Statistical Committee of the Republic of Azerbaijan (2025) [21]

expansion of jobs rather than a qualitative leap in labor efficien-
cy, it validates the Human Capital Paradox. Without upgrading
the professional qualifications of these 1.76 million workers,
the investment multiplier will continue to operate with reduced
marginal efficiency. This gridlock is further compounded by
asymmetries within the domestic financial market, where cred-
it transmission is skewed toward short-term consumer lending
over long-term industrial financing (Valiyeva, 2026) [6].

In the context of Endogenous Growth Theory (Romer,
1986; Lucas, 1988), the foundational human capital framework

(Becker, 1964), and the resource-induced educational crowd-
ing-out thesis (Gylfason, 2001), the performance of physical
capital accumulation is strictly dependent on the cognitive ca-
pacity of the labor force to operate it [5; 8; 14; 17]. Public and
private investments into modern agricultural parks and indus-
trial zones fail to yield the expected marginal returns because
technical skills among the 1.76 million non-oil workers remain
below the minimum threshold required for high-tech assets. To
structurally quantify this asymmetry, comparative labor pro-
ductivity was analyzed across key sectors in Table 4:

Table 4
Comparative Analysis of Employment by Economic Sectors (2023-2025 Trends)
Oil and Gas Sector 31.0 ~35-40% Extremely High Capital-intensive
Non-Qil Sector 1,766.4 ~60-65% Relatively Low Labor-intensive
Ratio / Proportions 1:57 - - Structural Disproportion

Source: calculated by the author based on operational data from the State Statistical Committee of the Republic of Azerbaijan (Jan-Nov 2025) [21]

The identified 1:57 ratio represents a textbook manifesta-
tion of the W. Arthur Lewis Dual Economy model, where the
economic efficiency of labor reallocation across sectors is strict-
ly determined by the marginal productivity of labor (MPL):
-, ®

oL

In the Azerbaijani economy of 2025, $MPL$ within the
non-oil sector expands at a significantly slower velocity than
capital injections because the 1.76 million workers are formally
reallocated without a synchronized skills upgrade, generating
a sustained economic paradox.

Econometric model specification. To rigorously test the
empirical validity of the “Human Capital Paradox” and mea-
sure the transmission efficiency of the investment multiplier,
we specify a baseline Ordinary Least Squares (OLS) regression
model:

ln(Ynoniail,t) = BO + Bl ln(Inoniail,t ) + BZ ln(meioil,t)-’_
+ B?, (ln(Immioil,t ) X Gapt ) + et *
Where In(Y,

MP,

)

) is the natural logarithm of real

on__oil t

non-oil GDP, In(I represents fixed capital investments

mm_vil,t)

in the non-oil sector, In(L ) denotes total employment

'non__oil,t

within the non-oil segment (the 1.76 million workforce base-

line), and the interaction term ( In(I )XGap, ) captures

non__oil

the “qualification trap” via the human capital productivity
deficit.

The investment elasticity coefficient (B,) is statistically
significant, confirming that a 10% increase in capital injections
triggers a 4.85% expansion in non-oil GDP. Crucially, the nega-
tive interaction term (3, = —0.215) proves that the marginal effi-
ciency of the investment multiplier is systematically dampened
by the human capital productivity gap. When capital inputs are
deployed alongside an un-upgraded labor force, their structural
return drops by more than half, providing mathematical proof
of the Human Capital Paradox (Valiyeva, 2026) [6].

To secure academic compliance, the baseline OLS es-
timates were subjected to diagnostic checks. The Augmented
Dickey-Fuller (ADF) unit root test confirmed that all core
variables are integrated of order one, I(1), and stationary at
first differences, while a Johansen Cointegration Test con-
firmed a long-run equilibrium relationship at the 5% signifi-
cance level.

MNpo6nemn ekoHomikm Ne 2 (68), 2026
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Table 5
OLS Regression Results (Dependent Variable: In(Y, ., .))
Variable Coefficient Std. Error t-Statistic Prob.
Constant (8) 4123 0.512 8.052 0.000
IN(0n oie) 0.485 0.062 7.822 0.001
IN(L,0p o) 0.124 0.039 3.179 0.004
Interaction Term (B,) -0.215 0.051 -4.215 0.002
Source: estimated by the author based on official data from the State Statistical Committee of the Republic of Azerbaijan (2015-2025) [21]
Table 6
Diagnostic and Robustness Summary
Test Type Statistical Metric Value p-value / Status
Autocorrelation Breusch-Godfrey LM Test (F-stat) 1.142 0.325 (No Serial Link)
Heteroskedasticity White Test (y-stat) 2415 0.298 (Homoskedastic)
Stability Check Ramsey RESET Test (F-stat) 0.854 0.412 (Correct Specification)
Model Fit Adjusted R? 0912 Highly Robust Fit

Source: developed by the author based on official statistical data and software estimations.

The diagnostic checks pass all standard econometric
thresholds. The high Adjusted R? of 0.912 indicates that over
91% of the volatility in Azerbaijan’s non-oil GDP growth during
this transition phase is successfully captured by our specified
model.

Results and discussion

Macroeconomic efficiency and the institutional frame-
work. The empirical results demonstrate that the strategic
reallocation of investment capital into the non-oil sector and
toward the socio-economic restoration of the liberated ter-
ritories (the Karabakh and East Zangezur economic regions)
represents a progressive developmental trajectory. However,
the long-term macroeconomic efficiency of these capital injec-
tions remains structurally bound to institutional quality and
the qualitative composition of the domestic workforce.

The mere accumulation of physical capital without a
synchronized modernization of human potential is insufficient
to generate self-sustaining long-term growth. In Azerbaijan,
we observe a systemic deformation of the classical transmis-
sion channels of the investment multiplier, where its marginal
performance is constrained by a low technological absorp-
tive capacity threshold. Consequently, to transform the initial
public investment impulse into a resilient state of long-term
macroeconomic equilibrium, ensuring a highly elastic supply
of qualified labor resources emerges as a critical imperative,
mathematically formulated as:

Y, = f(Multiplier,E, ). (5)

The Human Capital Paradox highlights a key theoretical
complexity. The strategic investment impulse fails to convert
into an equivalent marginal increase in value-added due to a
qualitative lag in the labor factor and its rigid adaptability to

new technological paradigms. Relevant statistical indicators
verify the presence of a structural gap between the intensity of
fixed capital accumulation and the real dynamics of aggregate
output within the non-oil segments. Without targeted insti-
tutional reforms in the professional and vocational education
systems, the structural efficiency of the state-led investment
multiplier will remain permanently constrained.

Overcoming institutional inertia and the skills gap. As
Pomfret (2019) notes, resource-dependent nations frequently
encounter a state of “institutional inertia,” wherein infrastruc-
ture development significantly outpaces the qualitative ad-
vancement of human capital [16]. This observation aligns with
our empirical finding that the massive labor reserve of 1.76 mil-
lion individuals currently absorbed by the non-oil sector neces-
sitates a radical paradigm shift in domestic labor policy.

To transform the current 2.7% real expansion into a self-
sustaining structural trend, the national strategy must migrate
toward a sustainable model of human resource development.
In the Azerbaijani economy of 2025, the primary macroeco-
nomic bottleneck is not a deficit of financial capital, but rather
abinding skills gap. The fact that a narrow cohort of only 31,000
workers within the oil and gas sector continues to generate the
dominant share of state revenues, while 1.76 million workers
distributed across other industries exhibit low productivity,
serves as evidence of a severe structural barrier.

Scenario Forecasting and Determinants of the Human
Capital Paradox. This investigation conceptualizes the Human
Capital Paradox as a systematic economic bottleneck: despite
the intensive accumulation of financial liquidity in high-tech
infrastructure segments (as illustrated by the expansion of
electricity export value to $747.3 million), the persistent defi-
cit of localized, high-tier professional competencies scales up
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into a binding constraint on growth. Drawing upon the verified
empirical data, we delineate two alternative macroeconomic
development trajectories for the Azerbaijani economy moving
toward the conclusion of the 2025-2026 fiscal cycle:

The Inertial Scenario: Assuming the preservation of
baseline labor productivity indicators among the 1.76 million
employed individuals, we project a consecutive dampening of
the strategic investment multiplier effect down to a marginal
level of 1.5-1.8%. Within this trajectory, physical capital accu-
mulation rapidly encounters the limits of diminishing returns,
thereby neutralizing further structural incentives for aggregate
output growth.

The Intensive Scenario: Under the condition of an ac-
celerated, state-enforced digital transformation and a targeted
increase in the marginal productivity of labor, the non-oil com-
ponent of GDP exhibits a robust structural capacity to expand
by 4.5-5.0% by the commencement of 2026. Functionally, this
macroeconomic dependency is expressed via the updated pro-
duction function:

Ynonioil,t = A'f(1<)Lhighiskill) (6)

Thus, the primary vector for successful economic di-
versification in Azerbaijan is not the extensive, horizontal
expansion of fixed capital investments (“concrete and steel”),
but rather a deep, qualitative reconfiguration of human poten-
tial, fully adapted to the imperatives of the new technologi-
cal reality. Our prognostic calculations strongly correlate with
recent projections delivered by leading international financial
institutions (IMF, 2025; World Bank, 2025), which uniformly
indicate that achieving sustainable macroeconomic equilib-
rium in post-oil transition states is heavily contingent upon
implementing deep structural reforms in intellectual capital
cultivation.

Conclusions. The synthesis of empirical analysis and
econometric modeling in this study yields several fundamental
conclusions regarding the structural trajectory of Azerbaijan’s
economic development. The traditional reliance on investment
injection within the hydrocarbon sector exhibits diminishing
marginal returns, dictating an accelerated transition toward
technology-driven and non-resource industries.

Our empirical results demonstrate that the stagnation
observed in non-oil labor productivity is triggered not by a
quantitative deficit in aggregate human capital, but rather by
its profound structural imbalance across the national econo-
my. The current transition model shows that while the non-oil
sector successfully absorbs 1.76 million workers, its marginal
contribution to value-added growth is constrained by a skills
gap. Consequently, the strategic roadmap must prioritize the
synchronization of educational and vocational outcomes with
the technologically evolving requirements of the labor market
to enhance total factor productivity.

Based on these findings, the following policy recommen-
dations are proposed:

Workforce Reskilling and Technical Education: Shift
public and private sector focus toward targeted workforce up-
grading, especially within labor-absorbing sectors like agricul-
ture and manufacturing, to match the technological complexity
of newly deployed fixed investments.

Mitigating Credit Market Asymmetries: Implement in-
stitutional financial reforms to redirect banking sector liquid-

ity from consumer lending toward long-term industrial capital
deepening.

Supporting Innovative SMEs: Reduce transaction costs
for small and medium enterprises through institutional incen-
tives, as these entities operate as the primary transmission
channels for the non-oil investment multiplier.

Ultimately, ensuring long-term macroeconomic stability
in the post-oil era demands a comprehensive, dual-track ap-
proach, wherein targeted investment strategies are synchro-
nized with structural institutional shifts to fully unlock the
productive potential of the nation’s human resources.
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