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Abstract

The transition to a green economy is reshaping the requirements imposed on human capital in
industrial enterprises. This issue is particularly important for Uzbekistan’s textile industry, which
combines a large employment base, export orientation, technological modernization and increasing
integration into international value chains. The study aims to identify strategic directions for human
capital development in large textile enterprises under green transformation. The methodology
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combines statistical and comparative analysis, systematic interpretation of official policy documents
and a review of recent research on green human resource management, green skills and digital
transformation. Official data show that more than 6,000 textile enterprises employed about 570
thousand people in 2024, while employment reached 623 thousand and sectoral production
amounted to 134 trillion soums in 2025 [10-11]. The article proposes a conceptual human capital
development model integrating green skills, digital competencies, technological adaptability,
continuous learning and ESG competencies. The analysis shows that technological modernization
alone cannot ensure sustainable productivity growth unless employees are able to operate resource-
efficient equipment, manage energy and water consumption, apply circular-economy practices and
use digital production systems. The proposed strategy links personnel development with resource
efficiency, labour productivity, export competitiveness and the green-economy objectives of
Uzbekistan.

AHHOTanus

[Tepexon K 3enéHONM SKOHOMHKE CYIIIeCTBEHHO H3MeHsieT TpeOOBaHHSI K Ue/l0BeUeCKOMY
KaruTaay TPOMBILUIEHHbIX TpeAnpusTuil. [JlaHHas mpobsemMa o0COOEHHO aKTyajabHa IS
TeKCTH/IbHOM TIPOMBIIIJIEHHOCTH Y30eKHCTaHa, KOTOpasi XapaKTepu3yeTCsi BBICOKOW 3aHSATOCTBIO,
5KCIIOPTHOM OpHeHTalled, TeXHOJOTHYeCKOM MOJepHU3aleld W pacTyljeld UWHTerpauuved B
MeXX/IyHapO/ZHbIe LIelI0YKU CO3[aHusl CTOUMOCTHU. Llenb uccienoBaHus 3aKkiI0uaeTcs B Orpeie/leHuN
CTpaTerMyeCKUX HarpaB/leHUd pasBUTHS YeJI0BEUeCKOIO0 KaluTaja Ha KPYIIHBIX TeKCTU/IBHBIX
NpeANpUATUAX B YC/IOBUSIX 3e76HOUM TpaHchopMaliyi. MeToz0/10Tusl BK/I0YaeT CTaTUCTUYeCKU 1
CpaBHUTE/IbHBIN aHa/ I3, CHCTEMHYI0 UHTepIIpeTaLyio O(pULiMaIbHBIX IPOrPAMMHBIX JOKYMEHTOB, a
TaKke 0030p COBpeMeHHBIX HCC/Ae[0BaHWN B 00/1aCTH 3e7IEHOTO YTIpaB/IeHHsl ue/ioBeueCKUMHU
pecypcamy, 3e€HbIX HaBBIKOB U LM poBoi TpaHchopmaruu. CornacHO o(ULIMaIbHBIM IaHHBIM, B
2024 rony 6Gosee 6 THIC. TEKCTWIBHBIX TPEJNPUSTHN 0OecrieurBaad 3aHSATOCTb OKOJO 570 ThIC.
yenoBeK, a B 2025 rofgy UHMC/AEHHOCTb 3aHATBIX AoCTUrAa 623 ThIC. YesoBeK TpU 00BEMe
npousBogcTBa 134 TpiH cymoB [10-11]. B craThe npezsioxkeHa KOHLIeNTyalbHasi MOZe/lb Pa3BUTHS
YyeslOBEUECKOTO KarWTana, OoObeuHsIOmas 3eléHble HaBbIKHM, LM(POBbIe  KOMIIETEHLUH,
TEXHOJIOTHUEeCKYI0 aJjalTUBHOCTD, HempepeiBHOe oOyueHue U ESG-komnerenuyu. ITokasaHo, 4to
TEXHOJIOTHUeCKasi MoJiepHU3aLusi He obecrieurBaeT yCTOWUMBOTO POCTa MPOU3BOJUTENBHOCTH Oe3
COOTBETCTBYIOIIETO Pa3BUTHSI PabOTHUKOB, CITOCOOHBIX SKCITyaTHPOBaTh pecypco3¢hdeKTHBHOe
obopyzoBaHye, yIIpaB/sATh SHEprueil U BOAOM, IPUMEHSITh MIPUHLIUITBI [IUPKY/ISIPHOM SKOHOMUKH U
WCMO/b30BaTh L[U(POBble TPOU3BOACTBEHHbIE CUCTeMbl. [lpejaraemasi cTpaTerusi CBfi3bIBaeT
pasBUTHe TMepcoHasa C pecypco3(h(eKTUBHOCTbIO, MPOU3BOAUTENBHOCTbIO TPYZAa, 3KCIIOPTHOM
KOHKYPEHTOCIIOCOOHOCTBIO U IIe/ISIMHU 3e/IEHOM SKOHOMUKU Y30eKucTaHa.

Keywords: human capital, green economy, textile industry, green skills, labour productivity,
digital competencies, technological adaptability, ESG, Uzbekistan.

KiaroueBbple C/10Ba: UYeI0BEUYECKUII  KaluTala, 3e/IéHasg SKOHOMHKA, TeKCTH/IbHas
TIPOMBILLIZIEHHOCTh, 3€e/IéHble HaBBIKM, TPOU3BOAUTE/NLHOCTL TPYyZAQ, LK(GpPOBbIe KOMITETEHIUH,
TeXHOJIOTMUeCKasl aZlalTUBHOCTh, ESG, Y30ekucTaH.
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Introduction

The transition to a green economy is one of the major structural transformations affecting
contemporary industrial development. Energy-efficient technologies, renewable energy, circular
production, environmental monitoring and sustainable supply-chain requirements are changing not
only production processes but also the composition of labour demand. Research on green human
resource management shows that environmental objectives become more effective when
recruitment, training, performance appraisal, knowledge sharing and employee behaviour are
aligned with sustainability goals [1-7].

This transformation is particularly relevant for Uzbekistan. In April 2024, official information
indicated that more than 6,000 textile enterprises operated in the country and employed about 570
thousand people [10]. By 2025, employment in the sector had reached 623 thousand people and
textile production amounted to 134 trillion soums; the official outlook also identified the potential
to increase employment to about 650 thousand in 2026 [11]. These dynamics make the textile
industry not only an important production and export sector but also a major field for human-capital
policy.

The sector is simultaneously becoming more integrated into global value chains. In 2024,
textile exports during January—October amounted to USD 2.4334 billion; yarn accounted for 43.5 %
and finished textile products for 39.1 % of textile exports [12]. Cooperation with international
brands increases requirements for product quality, traceability, environmental performance,
production discipline and staff competence. Official information on internationally integrated
enterprises identifies Uztex Group, Navbahor Textile Cluster and Global Textile among the large
producers cooperating with foreign brands [13].

Uzbekistan’s green-economy agenda adds a further dimension to these changes. National
policy targets include higher industrial energy efficiency, greater use of renewable energy and lower
greenhouse-gas intensity [13]. Textile production is directly affected because spinning, weaving,
knitting, dyeing, finishing and garment manufacturing depend on electricity, thermal energy, water,
chemicals and raw materials. Consequently, technological modernization must be accompanied by
systematic development of green, digital and managerial competencies (Figure 1) [10-11].

The purpose of this study is to determine strategic directions for human capital development
in large textile enterprises of Uzbekistan in the context of the transition to a green economy. The
study focuses on the relationship between green skills, digital competencies, technological
adaptability, continuous learning and ESG-oriented management, and on their potential contribution
to productivity, resource efficiency and international competitiveness.
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Employment dynamics in Uzbekistan's textile industry
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Figure 1. Employment dynamics in Uzbekistan’s textile industry, 2024-2026. Source: compiled
by the author based on official data

Materials and methods

The research is based on secondary statistical and analytical information from official sources
of Uzbekistan and on peer-reviewed literature concerning green human resource management and
green skills. The principal official sources are the National Statistics Committee, the Government
and the President of the Republic of Uzbekistan. International and academic sources were used to
substantiate the competency framework and the relationship between green HR practices, employee
behaviour and sustainable performance [1-9].

The methodology combines statistical analysis, comparative analysis, content analysis of
policy documents and conceptual modelling. At the macro level, employment, production and
export indicators were examined. At the enterprise level, publicly available information on selected
large textile producers integrated into international value chains was considered. Human capital was
analysed through five dimensions: green skills (GS), digital competencies (DC), technological
adaptability (TA), continuous learning (CL) and environmental, social and governance
competencies (ESG).

The conceptual relationship is expressed as follows:

HCD =, + 8,GS + B,DC + B,TA + 3,CL + B.ESG + ¢

where HCD is human capital development; GS is green skills; DC is digital competencies; TA
is technological adaptability; CL is continuous learning; ESG represents environmental, social and
governance competencies; B is the intercept; 3,—f3; are coefficients reflecting the contribution of
the respective factors; and ¢ is the random error term.

The equation is used as a conceptual specification rather than an estimated econometric model
because comparable enterprise-level datasets on employee qualifications, training expenditure,
green competencies and labour productivity are not publicly available for all selected enterprises.
Therefore, the paper does not report estimated B-coefficients and does not infer causal effects
(Figure 2) [1-9].
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Conceptual structure of human capital development

Five complementary competency dimensions

Green skills Digital Technological Continuous ESG
competencies adaptability learning competencies

Figure 2. Conceptual structure of human capital development under green transformation.
Source: developed by the author based on

Results and discussion

The analysis confirms the growing employment and production significance of Uzbekistan’s
textile industry. The increase in sectoral employment from approximately 570 thousand people in
2024 to 623 thousand in 2025 corresponds to growth of about 9.3 %. This expansion strengthens the
need for systematic personnel development because a larger workforce must simultaneously adapt
to technological modernization, resource-efficiency requirements and international market
standards [10-11].

Export data also demonstrate the importance of moving toward higher-value production.
During January—October 2024, textile exports amounted to USD 2.4334 billion. Yarn represented
43.5 % of textile exports, while finished textile products accounted for 39.1 % [12]. Increasing the
share and competitiveness of higher-value finished products requires employees with competencies
in design, quality management, automated production, logistics, marketing, international standards
and sustainable manufacturing.

Green transformation changes the structure of labour demand in several ways. First, operators
and technical personnel need energy-efficiency competencies because equipment settings,
maintenance and production discipline influence electricity and thermal-energy consumption.
Second, dyeing and finishing personnel require water-management skills related to water saving,
wastewater treatment and reuse. Third, circular-economy competencies are needed to reduce cutting
losses, segregate production residues and increase recycling. Fourth, sensors, automated lines,
digital quality control and data analytics increase the importance of digital competencies. Fifth,
managers require ESG knowledge because international buyers increasingly assess environmental
and social performance [1-7].

The selected enterprise examples illustrate why these competencies matter. According to
official information, Uztex Group in Khorezm has annual production capacity of approximately 160
thousand tons and works with international brands; Navbahor Textile Cluster in Navoi region has
capacity of about 135 thousand tons and cooperates with GEMO; Global Textile in Fergana region
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produces about 62 thousand tons of knitwear and supplies Kiabi [13]. Integration into such value
chains creates a direct relationship between technological capability, quality assurance,
environmental compliance and human capital.

Table 1.
Priority green competencies for textile enterprises. Source: compiled by the author based on
Competency Main content Expected economic effect

Energy efficiency Efficient equipment operation, Lower unit energy costs

energy monitoring
Water management Water saving, reuse, wastewater con- | Lower water consumption

trol
Waste management Sorting, recycling, reuse and circular- | Lower material losses

ity
Digital skills Automation, sensors, digital quality | Higher labour productivity

control, data analysis
ESG competence Environmental and social standards, | Improved market access

reporting
Continuous learning Reskilling and upskilling for new Higher adaptability

technologies

The findings are consistent with recent studies showing that green HRM practices can support
environmental sustainability through green innovation, green knowledge sharing, employee
commitment and environmentally responsible behaviour [1, 2, 4, 6, 7]. For textile enterprises, this
means that green transformation should not be delegated only to technical or environmental
departments. Recruitment criteria, training plans, performance indicators, internal communication
and incentive systems should incorporate measurable green objectives.

A practical human capital development strategy for large textile enterprises should therefore
contain five interrelated blocks. The first is green-skills development through targeted training in
energy, water, waste and environmental standards. The second is digital upskilling for automated
and data-driven production. The third is technological adaptability through multiskilling, rotation
and equipment-specific certification. The fourth is continuous learning through partnerships with
universities, vocational institutions and equipment suppliers. The fifth is ESG-oriented
management, including environmental responsibility, occupational standards, traceability and
sustainability reporting.

The proposed framework also has an important economic interpretation. Investment in human
capital can reduce the gap between installed production capacity and effectively utilized capacity.
When employees understand resource-efficient operating modes, quality requirements and digital
monitoring systems, enterprises can reduce downtime, defects, energy losses and material waste.
Thus, green human capital becomes a mechanism linking environmental modernization with
production-potential management and export competitiveness.
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Conclusion

The transition to a green economy creates both challenges and opportunities for Uzbekistan’s
textile industry. The sector’s large employment base, increasing production scale and integration
into international value chains make human capital a critical factor of future competitiveness.
Official data showing growth in employment and production confirm that personnel development
must accompany the expansion of physical production capacity [10-11].

The study demonstrates that technological modernization without corresponding investment
in human capital may limit the effectiveness of green transformation. Large textile enterprises
require employees who combine traditional technical skills with green, digital, adaptive and ESG
competencies. These competencies are especially important for energy efficiency, water
management, circular use of materials, automated production and compliance with international
buyer requirements.

A five-component human capital development framework is proposed: green skills, digital
competencies, technological adaptability, continuous learning and ESG-oriented management. The
framework can be incorporated into enterprise HR strategies through competency matrices, targeted
training, internal certification, performance indicators and cooperation with educational institutions.

At the enterprise level, the proposed approach can contribute to lower resource intensity,
higher labour productivity, better quality and stronger access to international markets. At the
national level, development of green human capital can support Uzbekistan’s green-economy
objectives while improving employment quality and the competitiveness of textile exports. Further
research should validate the conceptual model using primary enterprise data and estimate the
quantitative relationship between green competencies, training expenditure, labour productivity and
resource-efficiency indicators.
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