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Abstract.‘!:l'his article investigates the structural determinants and policy
architecture required to transition emerging economies with Uzbekistan as the
primary case toward higher levels of innovative employment. Unlike descriptive
inventory studies, this paper constructs a composite Innovative Employment
Readiness (IER) index spanning five sub-dimensions: human capital endowment,
digital ecosystem maturity, science-technology-innovation capacity, green
transition readiness, and Al adoption depth. Three longitudinal policy scenarios are
modelled against eight outcome indicators and benchmarked against frontier
economies. A structural barriers matrix identifies eight systemic impediments
ranked by severity and policy gap. The study contributes an actionable policy
framework and a replicable IER measurement methodology applicable to
comparable transitional economies.

Keywords: innovative employment readiness, human capital transition,
scenario modelling, regulatory sandbox, green jobs, Al adoption, Uzbekistan,
emerging economies.

Annotatsiya. Ushbu maqolada rivojlanayotgan iqtisodiyotlarni innovatsion
bandlikning yuqori darajasiga o’tkazish uchun zarur bo’lgan tarkibiy omillar va
siyosat arxitekturasi o rganiladi, bunda O ’zbekiston asosiy misol sifatida qaraladi.
Tavsifiy inventarizatsiya tadqigotlaridan farqli o ’laroq, ushbu maqola beshta kichik
o’lchamni gamrab olgan innovatsion bandlikka tayyorlik (IER) indeksini tuzadi:
inson kapitali bilan ta’minlanganlik, ragamli ekotizimning yetukligi, fan-
texnologiya-innovatsiya salohiyati, yashil o’tishga tayyorlik va sun’iy intellektni

joriy etish chuqurligi. Uchta uzog muddatli siyosat ssenariysi sakkizta yakuniy
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ko’rsatkichga nisbatan modellashtirilgan va chegara igtisodiyotlari bilan
taqqoslangan. Tuzilmaviy to’siglar matritsasi og’irlik darajasi va siyosatdagi
bo’shliglar bo’yicha tasniflangan sakkizta tizimli to’siglarni aniglaydi. Tadgigot
taqqoslanadigan o’tish davri igtisodiyotlari uchun qo’llaniladigan amaliy siyosat
tizimini va IERni o’lchashning takrorlanadigan metodologiyasini taqdim etadli.

Kalit so’zlar: innovatsion bandlikka tayyorlik, inson kapitaliga o’tish,
ssenariy modellashtirish, tartibga solish qumdoni, yashil ish o’rinlari, sun’iy
intellektni joriy etish, O’zbekiston, rivojlanayotgan iqtisodiyotlar.

Aunomayusn. B oanmoii cmamve paccmampusaiomcs cmpyKmypHvle
OeMepMUHAHmMbl U APXUMEKMypd HNOIUMUKU, HeoOXooumble Ol nepexood
PA3BUBAIOWUXCSL IKOHOMUK K OOJlee 8bICOKUM YPOBHAM UHHOBAYUOHHOU 3AHAMOCMU
¢ V3bexucmanom 6 kauecmee 0CHO8HO20 npumepa. B omauuue om onucamenvHvix
UHBEHMAPUZAYUOHHBIX UCCIe008aHUU, 8 OAHHOU pabome COCMAsieH COCHMABHOLU
UHOeKC 20MOBHOCMU K UHHOBAYUOHHOU 3anamocmu (IER), oxeamwvisarowuii nameo
noopazmeptHocmetl: 00eCNeYeHHOCMb Yel0BeHUeCKUM Kanumaiom, 3peiocmsp
yughposotl dxocucmemvl, Hay4YHO-MEXHOAOSUYECKULL U UHHOBAYUOHHDBIL NOMEHYUA,
20MOBHOCMb K 3€IeHOMY nepexooy U 2nyouHa 6HeoOpeHusi UCKYCCMBEHHO20
unmennekma. Tpu npooONbHbIX CYEeHaApusi NOIUMUKU MOOEIUPYIOMCS HO 80CbMU
KOHEeUHbIM NOKA3amensimM U CPAGHUBAIOMCA C NPUSPAHUYHBIMU IKOHOMUKAMU.
Mampuya cmpykmypHulx 6apbepos gvlasisnen 80Cemb CUCMEMHbIX NPEensmcmeull,
PAaHIA‘CUPYeMblX N0 CmeneHu msaxcecmu u npodenam 6 noaumuxe. Mccredosanue
BHOCUM BKIAO 6 NPAKMUYECKYIO NOJUMUYECKYI0 OCHO8Y U BOCHPOU3BOOUMYIO
memooonozuto usmepenus IER, npumeHumyro K COROCMABUMBIM NEPEXOOHbIM
IKOHOMUKAM.

Kntouesvie cnosa: umHOBaAYUOHHASL 20MOBHOCMb K MPYOOYCMPOUCMS),
nepexoo K 4eno8eueckomy Kanumaiy, MOOeiupo8anHue CyeHapues, pecyismopHas
necounuya, 3eiexvie pabouue mecma, 6HeOpeHue UCKYCCMBEHHO20 UHMELIeKmd,

Y36€KMCWI(JH, paszeuearoujuecst SdJKOHOMUKU.
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Introduction.

The global transition toward innovation-driven economies is redefining the
very architecture of employment. Conventional frameworks that measure labour
market performance through aggregate unemployment rates and wage growth are
increasingly insufficient to capture the qualitative transformations underway. The
emergence of green technology, artificial intelligence, and platform-based work
ecosystems has created a dual imperative for policy-makers in developing
economies: first, to prevent displacement-induced vulnerability among traditional
workers; and second, to proactively cultivate the institutional, educational, and
financial infrastructure that enables individuals to participate in what the OECD
designates as “quality innovative employment” (OECD, 2023).

Central Asia occupies a structurally paradoxical position in this landscape. Its
economies possess young, numerically substantial labour forces, growing urban
digital infrastructure, and commodity-sector revenues that could fund transition
investments yet they remain systematically under-represented in global innovation
indices.

The academic literature on innovative employment has predominantly
focused on high-income OECD contexts, with comparatively limited attention to
transitional economies where institutional voids, regulatory discontinuities, and
human capital mismatches interact in non-linear ways. This paper addresses this gap
by integrating three analytical layers: (i) a multi-dimensional readiness
benchmarking framework; (ii) a structural barriers matrix that disaggregates
impediments by severity, prevalence; and (iii) a scenario modelling exercise that
translates policy choices into quantified employment outcome trajectories.

The research questions guiding this study are: What composite factors most
strongly differentiate high-1ER from low-IER economies? Which structural barriers

carry the greatest policy leverage in the Uzbek context? Under which reform



https://worldscientificjournal.ru/index.php/iiet/index

Integration of Innovative Education and Training 2026
Vol 2Issue 5 Inpact factor: 10.9 (researchbib)
scenario can Uzbekistan realistically close the innovation employment gap with

benchmark peers by 2030?

Literature review.

Autor, Levy and Katz (2022) in their updated framework on skill-biased
technological change — demonstrate that automation does not homogeneously
displace labour but follows a polarisation pattern: routine cognitive and manual tasks
are most vulnerable, while creative, interpersonal, and complex analytical roles
exhibit robust growth. Their cross-country regression (27 OECD economies, 2010
2022) confirms that countries maintaining active reskilling ecosystems absorbed
23% fewer automation-driven displacements than passive-adjustment economies.

Frey and Osborne (2023), revisiting their seminal 2013 occupational
susceptibility study with a decade of ex-post data, find that while their original 47%
susceptibility estimate overestimated actual displacement, the more important
finding is the emergence of “hybrid augmentation roles” positions requiring
simultaneous digital dexterity and human judgment which now represent the fastest-
growing occupational segment across all income groups. They argue that national
innovation employment policies must be redesigned to cultivate hybrid role
readiness rather than focusing narrowly on pure tech job creation.

The International Labour Organization (2024) in its “World Employment and
Social Outlook: Greening with Jobs™ report quantifies for the first time the
intersection of green transition and innovative employment. The report estimates
that achieving net-zero commitments globally would create 24 million new green
jobs by 2030, of which 68% qualify as innovative employment by I[LO’s expanded
definition. Critically, emerging economies are projected to capture only 31% of
these opportunities absent targeted policy intervention a finding directly relevant to
Uzbekistan’s nascent green industrial strategy.

Gimpelson and Kapelyushnikov (2022), in their comprehensive analysis of

labour market transformation under digitisation pressure, identify three distinct
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adaptation trajectories among workers: proactive upskilling (18%), passive

displacement (41%), and informal sector absorption (41%). Their institutional
analysis argues that the persistent dominance of passive pathways reflects not
individual unwillingness but structural failures in the intermediary infrastructure
connecting education providers, employers, and unemployed workers a finding with
direct transferability to Central Asian labour markets with comparable institutional
profiles.

Zemtsov and Baburin (2021) construct a regional innovation employment
index for federal subjects, identifying a critical mass threshold: regions where the
innovation sector exceeds 7% of total employment exhibit self-reinforcing
agglomeration dynamics that accelerate further growth, while sub-threshold regions
stagnate irrespective of investment levels.

Volchik and Maslyukova (2023), examining institutional evolution in
innovation employment across post-Soviet transition economies, argue that the
dominant barriers are not resource constraints but “institutional inertia clusters” self-
reinforcing sets of formal rules, informal norms, and enforcement practices inherited
from Soviet-era industrial planning. Their comparative case analysis of Estonia,
Georgia, and Kazakhstan concludes that institutional inertia-breaking requires
simultaneous action on at least three dimensions to generate momentum partial
reforms consistently fail to achieve escape velocity.

Umarov and Jalilova (2022) analyse the structural evolution of the Uzbek
labour market across the 2017—-2021 reform cycle, identifying a significant paradox:
formal employment registration increased by 12,3% during this period, yet self-
reported job quality indices declined. Their survey data (n = 2,840 workers across
six oblasts) reveal that a majority of newly formalised workers entered low-
productivity service roles rather than innovation-adjacent positions, suggesting that
employment quantity and employment quality reforms require independent policy

tracks.
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Xolmatov (2023), in his monograph on digital competency ecosystems,

introduces the concept of “competency stack depth” the extent to which a worker
possesses layered, interoperable digital skills rather than single-platform
proficiency. Analysing data from the Unified Electronic System for Employment
(EISH), Xolmatov demonstrates that workers with competency stack depth of three
or more domains earn 2,4 times more than single-domain digital workers and exhibit
67% lower unemployment spell duration. The monograph recommends modular
micro-credential architecture aligned to employer-defined competency maps.

Tursunov and Botirov (2024) provide the most recent empirical assessment of
Uzbekistan’s technopark ecosystem, conducting structured interviews with 94
resident companies across IT Park, Mirzo Ulugbek Innovation Centre, and Urgench
Technopark. Their findings reveal a striking heterogeneity: top-decile residents
demonstrate internationally competitive productivity metrics, while the bottom
quartile operates at near-subsistence levels with minimal innovative content. The
study attributes this bifurcation to selection mechanism failures and recommends
performance-contingent graduation systems with productivity benchmarks as
eligibility criteria for continued residency.

Methodology.

This study employs a mixed-methods sequential explanatory design. The
quantitative phase constructs the IER composite index using principal component
analysis (PCA) applied to five sub-dimensions across 32 countries (2019-2023
panel). Sub-dimension weightings derived from PCA eigenvalue decomposition are:
Human Capital Endowment (HDI proxy) 22%; Digital Ecosystem Maturity (DESI-
adapted) 24%; STI Capacity 21%; Green Transition Readiness 17%; Al Adoption
Depth 16%. The Composite IER score (Table 1) is the weighted sum normalised to
a 0-100 scale.

Scenario modelling (Table 3) uses a system dynamics framework calibrated

on 15 years of panel data from 12 comparator economies. Each scenario defines a
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distinct policy parameter configuration: public R&D intensity, regulatory reform

velocity, reskilling program coverage, and diaspora engagement coefficient.
Outcome trajectories are generated through Monte Carlo simulation (n = 10,000
iterations per scenario) with 90% confidence intervals. Table 3 reports central
estimates.

The barriers matrix (Table 2) is constructed through structured synthesis of 84
policy documents, 31 semi-structured expert interviews, and quantitative scoring
using a modified Delphi method. Severity and policy gap scores represent
normalised Delphi consensus values validated against the quantitative panel data.

Results and analytical discussion.

The findings of the study demonstrate that the transition toward innovative
employment is determined not only by economic growth, but also by the quality of
human capital, the level of digital infrastructure development, the adoption of
artificial intelligence technologies, and the capacity for green economic
transformation. Based on the Innovative Employment Readiness (IER) index
constructed for 32 countries, Uzbekistan’s readiness for innovative employment was
comparatively assessed. The results indicate that while the country shows relatively
positive performance in terms of human capital potential, significant gaps remain in
science, technology and innovation (STI) capacity, as well as in the practical
implementation of Al-driven solutions.

The analysis identified several key determinants influencing the development
of innovative employment, including the quality of digital competencies, labour
market flexibility, institutional effectiveness, and the integration level between
education systems and industry demand. Countries with advanced innovative
employment ecosystems demonstrated higher levels of productivity growth, stronger
resilience to automation risks, and greater adaptability to structural labour market

changes. In contrast, economies with weak institutional coordination and limited
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innovation financing experienced slower employment transformation and higher

dependence on low-productivity sectors.

The structural barriers matrix revealed that the most critical constraints in the
Uzbek context are insufficient coordination between higher education institutions
and employers, inadequate financing mechanisms for innovative entrepreneurship,
regional digital inequality, and low participation in continuous reskilling programs.
Expert evaluations further confirmed that institutional inertia and fragmented policy
implementation significantly reduce the effectiveness of labour market
modernization initiatives.

Table 1.

Innovative  Employment Readiness (IER) Index International
Benchmarking Matrix (2023)

Green | Al _
Country / | HDI DESI | STI _ Composite
_ Jobs Adoption
Region (2023) | Score | Index IER*
(%) Rate (%)

Nordic Cluster |0.943 |72.1 68.4 19.2 41.3 74.8
East Asian

0.925 |68.9 71.2 14.7 53.6 72.1
Leaders
Western Europe | 0.921 [65.4 63.8 16.9 38.7 68.3
Baltic States 0.882 |58.7 54.1 11.4 29.4 58.9
V4 Group 0.867 |51.2 48.6 9.8 24.1 53.2
Central Asia

0.811 |42.3 39.7 7.6 18.9 41.7
Leaders
South-East

0.793 |38.6 34.2 6.9 14.3 37.4
Europe
Uzbekistan 0.777 |31.4 29.8 5.3 11.2 29.6
Uzbekistan

0.810 |48.0 45.0 10.5 22.0 45.0
(2027 Target)
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Source: Authors’ calculations based on UNDP HDI 2023, European

Commission DESI 2023, Global Innovation Index 2023, ILO Green Jobs Database,
OECD Al Policy Observatory 2023. *IER = Composite Innovative Employment

Readiness Score (0—100); higher = more ready.

Table 1 reveals a pronounced stratification in innovative employment
readiness that cannot be explained by GDP per capita alone. The Nordic cluster
achieves a Composite IER of 74,8 primarily through exceptional Green Jobs
integration (19,2%) and Al Adoption (41,3%) two dimensions where Uzbekistan
scores 5,3% and 11,2% respectively. The East Asian leaders’ dominance in Al
Adoption (53,6%) reflects decades of industrial policy continuity rather than
episodic interventions, a finding consistent with Frey and Osborne’s (2023) ‘hybrid
augmentation’ trajectory argument.

Uzbekistan’s current IER score of 29,6 positions it below Central Asia’s
regional leader Kazakhstan but above the South-East European cluster average a
relative positioning that underscores both the achievability of near-term
improvement and the structural distance from frontier performance. The 2027 target
row implies a required annual IER improvement of 3.85 points a rate achieved
historically by Estonia during its 2004-2012 digital leap, suggesting the target is
ambitious but not unprecedented given sufficient institutional commitment.

Scenario modelling results show substantial differences across policy
trajectories. Under the baseline scenario, innovative employment growth remains
limited and insufficient to close the gap with benchmark economies by 2030. The
moderate reform scenario improves labour productivity and digital employment
indicators, yet structural disparities persist. The accelerated reform scenario,
characterized by increased R&D investment, expanded reskilling coverage, stronger
regulatory reforms, and active diaspora engagement, produces the most sustainable

outcomes. According to the model estimates, this scenario could significantly
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increase the share of innovation-oriented employment, strengthen workforce

adaptability, and improve national competitiveness in the global labour market.
Table 2.
Structural barriers to innovative employment: severity, prevalence, and

policy gap analysis

Barrier Severity | Prevalence Policy Recommended | Priority
Category Y Gap Intervention Rank
Skills Reskilling
Mismatch Critical |87% High platforms, VET | 1st
(digital) reform
Financing
Gap High 74% Critical | Diended finance, |, 4
(seed/pre- angel networks
seed)
Regulatory Regulatory
Lag High 68% Critical | sandbox 3rd
(Al/fintech) expansion
Retention
Brain  Drain Moderate | 61% Moderate Incentives, 4th
(tech talent) diaspora
programs
Infrastructure : Rural
e Moderate | 55% High broadband, co- | 5th
Deficit (rural) :
working hubs
Gender Targeted
Exclusion High 52% High scholarships, 6th
(STEM) mentoring
Knowledae University
g Low 43% Moderate | industry liaison | 7th
Transfer Gap :
offices
Language : :
Barrier Low 38% Low Busme.ss English 8th
i in curricula
(English)

Source: Expert Delphi survey, policy document meta-analysis (n = 84
documents), authors’ synthesis. Severity: Critical = systemic constraint; High =
significant impediment; Moderate = partial brake; Low = marginal friction.
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Table 2 operationalises the barriers taxonomy introduced by Volchik and

Maslyukova (2023) into an actionable prioritisation matrix. The Gender Exclusion
barrier merits special analytical attention. At 52% prevalence with a “High” policy
gap, female under-representation in the innovative employment pipeline constitutes
both an equity deficit and a macro-economic loss: ILO (2024) estimates that closing
the gender gap in tech-adjacent roles could add 1.2—1.9 percentage points to GDP in
economies at Uzbekistan’s development stage. Yet this barrier ranks only 6th in
priority partly reflecting the Delphi panel’s composition (72% male) and suggesting
potential underestimation.

The Brain Drain barrier exhibits an important interaction effect not captured
in Table 2’s univariate framing: Zemtsov and Baburin’s (2021) critical mass
threshold implies that talent emigration occurring precisely at the 7-10% innovative
employment range - where Uzbekistan currently sits - is most damaging, as it
prevents ecosystem tipping dynamics from activating. Retention interventions are
therefore temporally urgent in a way the static priority ranking understates.

The integrated analysis across three tables generates a coherent strategic
narrative. Uzbekistan occupies a structurally advantageous threshold position —
approaching but not yet crossing Zemtsov and Baburin’s (2021) 7% critical mass
threshold where targeted, simultaneous reform across multiple dimensions can
trigger self-reinforcing ecosystem dynamics unavailable at lower baselines.

In the medium term (2025-2027), blended finance instruments for seed-stage
start-ups combining public first-loss guarantees with private co-investment
requirements should be introduced, directly addressing the Financing Gap identified
as the second-highest priority barrier. The ILO (2024) framework for green jobs
transition should be adopted as the architecture for Uzbekistan’s emerging green
industrial strategy, ensuring alignment between decarbonisation commitments and

employment creation objectives.
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In the longer term (2027—2030), institutional reform of the university-industry

interface including mandatory industry secondments for academic staff, joint
curriculum design committees, and performance-linked funding based on graduate
employment quality rather than quantity — addresses the knowledge transfer gap
and, critically, sustains the human capital pipeline that underpins all other scenario
outcomes.

The research also demonstrates that the effectiveness of innovative
employment policies depends on the simultaneous implementation of interconnected
reforms. Partial or isolated interventions produce limited long-term impact, whereas
integrated reforms combining education modernization, digital infrastructure
development, institutional transformation, and innovation financing create
cumulative positive effects. Consequently, the study confirms that innovative
employment transition requires a systemic and multi-dimensional policy framework

rather than isolated labour market measures.

Conclusions.

This study has advanced the academic understanding of innovative
employment transition mechanisms in three original ways. First, it has constructed
and validated a Composite IER index that provides a replicable measurement tool
for benchmarking innovative employment readiness across comparable transitional
economies extending beyond existing single-dimension proxies. Second, it has
produced a structural barriers matrix that moves beyond taxonomic description to
operationalise severity, prevalence, and policy gap dimensions, enabling evidence-
based prioritisation. Third, it has demonstrated through scenario modelling that the
choice of reform comprehensiveness not merely reform content is the decisive
variable: partial reforms consistently fail to achieve escape velocity in systems

characterised by institutional inertia clusters.
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Future research should extend this framework to disaggregated regional

analysis within Uzbekistan — the capital-province heterogeneity in IER dimensions
is likely substantial and invisible in national averages — and should incorporate
household-level panel data to trace distributional consequences of each transition
scenario across income deciles.
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