=] TASHKENT STATE International
~4H UNIVERSITY OF ECONOMICS journal of topics

INNOVATION SCIENCE
AND TECHNOLOGY

ISSUE 9, PART | / SEPTEMBER 2026

EQ Acceptance of papers

Acceptance of
papers

Published monthly

\'/

_@_

Topics

economics,
technology, social
sciences

ISSN 3060-5229




EDITOR-IN-CHIEF:
Mirzaliyev Sanjar Makhamatjon ugli

DEPUTY EDITOR-IN-CHIEF:
Makhmudov Nosir Makhmudovich
DSc., Prof., Academican

DEPUTY EDITOR-IN-CHIEF:
Ochilov Bobur Bakhtiyor ugli — Senior
lecturer at TSUI

THE SCIENTIFIC-POPULAR ELECTRONIC
JOURNAL "INNOVATION SCIENCE AND
TECHNOLOGY" HAS BEEN REGISTERED
UNDER THE NUMBER C-5669633 BY THE
AGENCY FOR INFORMATION AND MASS
COMMUNICATIONS (AOKA) OF THE
REPUBLIC OF UZBEKISTAN, EFFECTIVE
FROM OCTOBER 9, 2024.

CONTACTS
Phone: +998 50 737 87 88
Website: https://ist-journal.uz

Email: innovationist2025@gmail.com

The scientific electronic journal “Innovation
Science and Technology” has been
included in the list of scientific publications
recommended for the publication of

main scientific results of dissertations

for the award of PhD and DSc degrees

in economics and technical sciences, in
accordance with the Resolution No. 370
of the Presidium of the Higher Attestation
Commission of the Republic of Uzbekistan,
dated May 8, 2025.

Electronic publication, Issue 9.
Approved for publication on September, 2026.

Editorial board:

Sharipov Kongiratbay Avezimbetovich,
Doctor of Technical Sciences (DSc), Professor

Abdurakhmanova Gulnora Kalandarovna, Doctor of
Economic Sciences (DSc), Professor

Cham Tat Huei,
Doctor of Philosophy (PhD), Professor (Malaysia)

Muhammad Imran Sadiq
Doctor of Philosophy in Economics (PhD), Professor,
\ETEWSE]

Ahmed Aziz Ismail
Doctor of Technical Sciences (DSc),
Professor (Egypt)

Lee Chin
Doctor of Philosophy in Economics (PhD), (Malaysia)

Asongu Simplice
Doctor of Philosophy in Economics (PhD), Cameroon

Rui Dang
Doctor of Chemistry (DSc), Professor, China

Zahoor Ahmed
Doctor of Philosophy in Economics (PhD), Turkey

Shujaat Abbas
Doctor of Philosophy in Economics (PhD), Russia

Tina A Coffelt
Doctor of Philosophy in Educational Sciences (PhD),
USA

Abdikarimova Dinara Rustamxanovna
Doctor of Economic Sciences (DSc), Professor

Kurbonbekova Mohichehra Turobjonovna
Doctor of Economic Sciences (DSc), Professor

Alimardonov llkhom Muzrabshokovich
Doctor of Economic Sciences (DSc), Professor

Razakova Barno Sayfievna
Doctor of Philosophy in Economics (PhD)

Khasanov Sarvar Ulugbek ugli
Doctor of Philosophy in Economics (PhD)

Kholikova Rukhsora Sanjarovna
Associate Professor (PhD)

Xoliyorova Shoxista Qahramon qizi
PhD in Economics, Assistant Lecturer at the Department TSUE




9/2026 SOCIAL, ECONOMIC, SCIENTIFIC, AND TECHNICAL ACADEMIC JOURNAL

CONTENTS

ECONOMIC ESSENCE AND CLASSIFICATION OF FINANCIAL ERRORS AND IRREGULARITIES IN BUDGET

ORGANIZATIONS AND CRITERIA FOR THEIR INTERNAL AUDIT ASSESSMENT ... 8
Mulayev Farxod Alisherovich

THE IMPACT OF FISCAL DISCIPLINE AND PUBLIC DEBT ON NATIONAL CURRENCY STABILITY:

THEORETICAL APPROACHES AND MODELING ....cvutiiertererressesesessessessssessessesssssssssssssessessessssssssssssssssessesssssssssssssssessesses 14
G‘afurov Olimjon G‘olib o‘g‘li

THE ROLE OF REMOTE BANKING SERVICES IN ENHANCING FINANCIAL INCLUSION IN UZBEKISTAN 20
Sharipov Tohir Mirakhimovich

THE IMPORTANCE OF STANDARDIZATION REQUIREMENTS IN THE ACCREDITATION OF NON-

DESTRUCTIVE TESTING LABORATORIES ...t sssssessesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnens 26
Ahmedov G‘ayratjon Mahmudjonovich

THEORETICAL ASPECTS OF ASSESSING THE IMPACT OF CORPORATE GOVERNANCE ON ECONOMIC

EFFICIENCY IN CONSTRUCTION ENTERPRISES ...ttt sssanens 32
Giyosov llkhom Karimovich

FOREIGN EXPERIENCE IN STATE REGULATION OF SUSTAINABLE TOURISM DEVELOPMENT AND THE

POSSIBILITIES OF ITS APPLICATION IN UZBEKISTAN ...ttt sssssessessessss s sssssssssssssssssssssssens 39
O‘sarov Abdulla Davronqulovich

THE CURRENT STATE AND DEVELOPMENT TRENDS OF THE SMALL BUSINESS SECTOR IN THE

REPUBLIC AND ITS IMPACT ON HUMAN CAPITAL..o ettt sssasens 46
Ulugmuradova Nodira Berdimuradovna

INCREASING ECONOMIC EFFICIENCY BASED ON DIGITAL PLATFORMS IN THE IMPLEMENTATION OF

ALTERNATIVE ENERGY TECHNOLOGIES (THE CASE OF RURAL AREAS) ...ovuireerseeesssesssssssssssssssssssssssssssssssanns 53
Ashurov Azizbek Ergash ugli

WAYS TO IMPROVE THE QUALITY OF ASSETS AND STABILITY OF THE CREDIT PORTFOLIO IN

COMMERCIAL BANKS ... rtetretressssssssssssssessesssss s sss s s s sssssssssssssssssssssssssssssssssssssessesssssssassssassessnssnssssssssssessessnesssssssnssnsensns 58

Baymuratova Zina Aqilbekovna

MEASURING GREEN EFFICIENCY IN THE MINING INDUSTRY THROUGH AN INTEGRATED INDICATOR-

BASED APPROACH FROM NAVOI MINING AND METALLURGICAL COMPANY.....ocreereereeeereeseneessessenseeseens 63
Kurbanova Mehriniso, Ergashev Hamidulla
CORRELATION BETWEEN MACROECONOMIC INDICATORS AND TAX REVENUES......rereeeeens 69

Khakimov Ulugbek Abdullaevich

ENHANCING ECONOMIC EFFICIENCY AND FORECAST INDICATORS OF SCALING BIG DATA SOLUTIONS

IN THE TOURISM INDUSTRY ..ooeceertrerenesnesesessssresesssssssesessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssessnsassesssssssssnens 74
E. I. Temirov

IMPROVING THE EFFICIENCY OF STATE FINANCIAL SUPPORT FOR FARMS: A RESULTS- AND RISK-

ORIENTED APPROACH ...ttt ettt sse s s s e s sss e e s sss s e e as et se s e sssss e ssssnssesesssssnsnenssssnssesensassessnssssssnens 81

Rashidov Baxadir Yusupovich

THE ROLE OF REMOTE BANKING SERVICES IN ENHANCING FINANCIAL INCLUSION IN UZBEKISTAN86
Sharipov Tohir Mirakhimovich

ORGANIZATIONAL AND LEGAL FOUNDATIONS FOR ESTABLISHING A PERSONNEL RESERVE FOR

LOCAL GOVERNMENT AUTHORITIES IN UZBEKISTAN. ...t sssssessesesssssssssssssssssssessessssssssssssssssssessens 92
G‘aniyev Elyor Sobirjonovich

METAEXTRACT: A HYBRID METADATA EXTRACTION SYSTEM COMBINING RULE-BASED AND

STATISTICAL APPROACHES ...ttt st s 100
Rashid Muhtorovich Turgunbaev

DIRECTIONS FOR USING FINANCIAL ANALYSIS RESULTS IN THE DEVELOPMENT OF E-COMMERCE

PLATFORMS IN UZBEKISTAN ... irtrseistereesesesssssssssssessessesssss s sssssessessess s s sssssesssssssssssssssssssessesssssssssssssssssssassssssssssses 105

Amankulova Mukhlisa Narsafar kizi

https://ist-journal.uz t.me/scupus_IST2100 @




SOCIAL, ECONOMIC, SCIENTIFIC, AND TECHNICAL ACADEMIC JOURNAL 9/2026

IMPROVING THE ORGANISATIONAL-ECONOMIC MECHANISMS FOR ENHANCING THE PROFITABILITY

OF ENTREPRENEURIAL ACTIVITY woovtsctseresesssssssssssssessessessssssssssssssssessesessssssssssssssssesssssssssssssssssssssssssssssssssssssssssssssessssssssses 111
Inobatov Abror Boshlarovich

THE CURRENT STATE AND DYNAMICS OF FINANCING ENTREPRENEURIAL ACTIVITIES THROUGH

BANK LOANS ..ottt s s s s s s £ £ e e 117
Ergashev Otamurod Tashtemirovich

IMPROVING THE METHODOLOGY FOR ASSESSING THE EFFICIENCY OF LAND TAX ADMINISTRATION

FOR INDIVIDUALS ...ttt sttt s 123
Ramazonov Shamil Ulugbek ogli

IMPROVING THE EFFICIENCY OF STRATEGIC RESOURCE ALLOCATION IN BANKING ACTIVITIES

THROUGH ARTIFICIAL INTELLIGENCE ...ttt ses sttt ssssessessssssssssssessssssssessesssns 130
Shukhrat Komilovich Roziboyev

STRATEGIC DIRECTIONS FOR ENHANCING THE COMPETITIVE POTENTIAL OF ENTERPRISES

THROUGH INNOVATION-DRIVEN DEVELOPMENT ...t sessessessesesessssessessessessesssssssssessessessessessssssses 138
Karima Samatovna Tashmukhamedova

FUNCTIONAL FEATURES OF SEMANTIC PHENOMENA IN ENGLISH AND UZBEK METALLURGICAL

TERMINOLOGY .ootetritriurisesesssssssessessesssssessssssssssessesssssssssssssssssssesssssssssssssssssssssssssssssssssssssssesssssssssssssssssssssssssssasssssssssssnssssessssssssssans 143
O‘tkirova Shahlo Asqar qizi

DECENTRALIZED TECHNOLOGIES AND ARTIFICIAL INTELLIGENCE AS DRIVERS OF CROWDFUNDING

EVOLUTION ..otiitsttritsiresessessesss s sessessesssssssss st sessessesssssssssssssssssssessesssssssssssssssssssessssssssssssssssssssssssnssssnssssessasssenessssessnssnssssssssnssnses 151

Karimova Aziza A'zamiddin qizi

THEORETICAL FOUNDATIONS FOR USING ARTIFICIAL INTELLIGENCE IN ASSESSING CORPORATE

FINANCIAL STABILITY ootrttritreuresesessessssssssssessessesssssssssssssessessessessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssns 159
Jokhongir Hasanovich Dagarov

A MODEL FOR ASSESSING THE ECONOMIC EFFICIENCY OF INTRODUCING DIGITAL PLATFORMS.... 163
Nabiev Zafar Irkinovich

CHARGING OF SYNTHETIC FIBERS AND IMPROVEMENT OF EMULSION......c.costnrreserereneneneeseseeeseeeens 169

Arabov Jamoliddin Sadriddinovich

ECONOMETRIC ANALYSIS OF FACTORS AFFECTING THE FINANCING OF INNOVATIVE ACTIVITIES OF

TOURIST ENTERPRISES IN THE SAMARKAND REGION ....oovtiircessiscisetsessesessssssssssssesssssssssssssssssssssssssssssssssssssns 177
Ruzibaeva Nargiza Khakimovna

IMPLEMENTATION OF QUALIFIED PERSONNEL TRAINING CLUSTERS IN THE TOURISM SECTOR OF

THE REGIONAL ECONOMY ...ovtiuieressensinsssesresnessesesssssssssssssesssssssssssssssssssessesssssssssssssessessssssssssssssssssssssssssssssssssssnssessessssssssssssans 181
Raxmatov Adxam Itolmasovich

ASSESSING THE DIGITAL MATURITY OF ENTERPRISES AND IMPROVING THE MECHANISMS FOR

STRENGTHENING THEIR COMPETITIVENESS: AN INDEX-BASED FRAMEWORK FOR UZBEK

INDUSTRIAL AND SERVICE FIRMS ...t retsesses e ssessessessesssesssssesssessessessss st sessssssessesssssssssesssssssssssesssesessasssssnes 189
Kungratov limurod Kuzibay ugli
DIRECTIONS FOR DEVELOPING EMPLOYEE COMPETENCIES IN THE DIGITAL ECONOMY ......cooniuniennes 197

Musaev Ozodjon Shavkat Ogli

SPEAKER DIARIZATION OF KARAKALPAK SPEECH USING A PRETRAINED SORTFORMER MODEL

UNDER LOW-RESOURCE CONDITIONS..ccvvtevtersmrsssssessssssssssssssessssssssssssssesssessssssesssesssssssssssssesssesssnssesssens 202
Kudaybergenov Tangirbergen Kadirbergenovich

ANALYSIS OF THERMAL AND ELECTRICAL PARAMETERS OF A PHOTOVOLTAIC-THERMAL

ELECTROBIOMEMBRANE REACTOR IN WASTEWATER TREATMENT FOR MICROPOLLUTANT

2 D (/2 R 208
Sevara U. Mirzayorova

MODELING MAGNETOELASTIC VIBRATIONS OF COMPLEX-SHAPED TRANSVERSELY ISOTROPIC

PLATES USING THE R-FUNCTION METHOD ....ciriieerereeeesseissesesses s sssssessessssssesssssssssessssssssssssssssssssssssssssssanes 212
Faxriddin Nuraliyev, Nuriddin Tojiyev, Bobir Adilov

@ t.me/scupus_IST2100 https://ist-journal.uz




9/2026 SOCIAL, ECONOMIC, SCIENTIFIC, AND TECHNICAL ACADEMIC JOURNAL

OPTIMAL CONDITIONS FOR EXTRACTION OF VALUABLE COMPONENTS FROM RICE HUSK.........c....... 221
Umarov Faxriddin, Rahimov Baxodir, Blsmanov Ne’matullo, Ataxo‘jayev Abdubositxo‘ja

IMPROVING THE ORGANIZATIONAL AND ECONOMIC MECHANISM FOR THE DEVELOPMENT OF THE

SERVICES SECTOR: PROBLEMS AND PROSPECTIVE DIRECTIONS ...t ssessssessssessssessenes 227

Yo‘ldoshev Shuxratmirza Tursunboy o‘g‘li

INVESTIGATION OF THE KINETICS AND OPTIMAL CONDITIONS FOR THE PRODUCTION OF FECL3

COAGULANT FROM TEBINBULOQ ORES. ... ssssssssssssss s sssssssssss s ssssssssssssssssssssssssns 235
Nurmurodov To‘lkin, Oljayev Dilshod, Mansurova Shabnam
ENVIRONMENTAL PROTECTION THROUGH RESOURCE-EFFICIENT WASTE UTILIZATION......ccccoevuue.. 241

Toirova Nuriya, Urinova Xulkar

TECHNOLOGICAL AND DIGITAL DIVERSIFICATION IN INDUSTRIAL ENTERPRISES: DIRECTIONS FOR

ADAPTING FOREIGN EXPERIENCES TO THE CONDITIONS OF UZBEKISTAN ....c.ooveorssseeessseesssssessssenssseens 245
Asadov Elyorbek Kandiyarovich

A PROCESS-AWARE DATA PREPROCESSING AND TIME-DELAY IDENTIFICATION FRAMEWORK FOR

CEMENT CLINKER ENERGY MONITORING ...ccovtvtrererereureresrerssrensssessssessssessssessssessssessssessssessssessssssssssssssssssssssssssssssssssssens 250
Abror Turakulov, Maksadkhon Yakubov, Zafar Turakulov

DEVELOPMENT OF KPIS TO MEASURE THE SUCCESS OF INNOVATIVE ENVIRONMENTAL PROJECTS

WITHIN THE COMPANY ...t tsestsestsesssesssesssessssessssessssessssessssessssessssessssessssessssessssessssessssesssssssssessssessssessssessssenssenses 260
Musadjanova Nargiza Abduvoxid qizi

ANALYSIS OF THE EFFICIENT USE OF FINANCIAL RESOURCES IN ENSURING EFFECTIVE

ENTREPRENEURIAL ACTIVITY IN THE REGION (ANALYSIS OF THE STATE OF ENTREPRENEURSHIP

DEVELOPMENT IN FERGANA REGION) ...iiuireueesessmsessssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 266
Bozorov llyos Isomiddinovich
TIJORAT BANKLARIDA ICHKI AUDIT AMALLARINI BAJARISH ... sessesssssesssessssens 271

Yuldashev Xurshidbek Mamirjonovich

THE ROLE OF FASHION ELEMENTS IN THE FORMATION OF A NATION BRAND: A CONCEPTUAL
FRAMEWORK AND RESEARCH METHODOLOGY ..ovoniiitiimiississsnsisssssissssssssssssssssssssssssssssssssssns 277

Yusupova Mokhinur Farkhod qizi

THE ORGANISATIONAL AND ECONOMIC MECHANISM FOR EVALUATING THE EFFECTIVENESS OF

MARKETING PROMOTION OF EDUCATIONAL SERVICES ... reetreseresesresesesensssesssssssssssssssssssssssssssssssssnns 287
Umarov Shuhrat Bahodir o‘g‘li

COMPUTER VISION TECHNOLOGIES TO IMPROVE THE IMAGE QUALITY OF THE IRIS ..o 297
Makhmudova Shakhzoda, Sharopova Barno, Saydazimov Javionbek

SPECIFIC ASPECTS OF ENHANCING INDUSTRIAL PRODUCTION COMPETITIVENESS......rrreene 301

Olimov Maksudjon, Habibullayev Oybek
COMPARATIVE EVALUATION OF CNN-LSTM AND SQUEEZEFORMER-TRANSFORMER ARCHITECTURES

FOR REAL-TIME UZBEK SIGN LANGUAGE RECOGNITION ....ooseeceiertreresnrrerersesrssesesssssssesssssssssssssssssessassssssssssses 307
Jasurbek Ergashev, Munira Rakhmatova, Mukhtor Eshimov, Ibragim Atadjonov, Sajid Khan
ECONOMIC CONTRIBUTION OF DOMESTIC TOURISM IN UZBEKISTAN.....coorreeertrereeserenesesessssesessssssessssses 316

Abdurakhmonova Shakhzoda

AMETHODOLOGY FOR A MULTIDIMENSIONAL INTEGRAL IN-DEX OF DEMAND-PRODUCTION

ALIGNMENT IN THE BUILDING MA-TERIALS INDUSTRY coccvcrrsrrmsrsmmsmssssnsssnssssssssssessssosssssssssssessns 321
Turdiev Abdullo Sagdullaevich

THE IMPACT OF STATE BUDGET EXPENDITURES ON HUMAN CAPITAL DEVELOPMENT:

INTERNATIONAL TRENDS, FISCAL EFFICIENCY, AND PRIORITY AREAS FOR UZBEKISTAN......ccccvceruunen. 328
Durdona Davletova

FINANCIAL INFORMATION IN PUBLIC HEALTHCARE ORGANISATIONS: DEMAND, REGULATION AND

THE WORKING CAPACITY OF THE ACCOUNTING METHOD ....oovnrrirrnsinsinseresnesssssssssssssssssssssssssssssssssssesseses 342
Kuliboyev Azamat Shonazarovich

COMPARING ENCODER FUSION STRATEGIES IN HYBRID CNN-TRANSFORMER NETWORKS FOR 3D

BRAIN TUMOR SEGMENTATION: A CONTROLLED ABLATION ON BRATS 2021..cerreeessrereeseseeseenns 354
Abdullayev Temurbek, Gulbahor Abdukadirova

https://ist-journal.uz t.me/scupus_IST2100 @




SOCIAL, ECONOMIC, SCIENTIFIC, AND TECHNICAL ACADEMIC JOURNAL 9/2026

METHODOLOGICAL APPROACHES TO ASSESSING BEHAVIORAL MODELS OF ENTREPRENEURS IN
INTERACTION WITH THE STATE ..ot ssessssssessessssesesssesssesssesssssssssssssssssssssassssss s sssssssssssssssssssssneses 359

lkramova Nodira Burkhon gizi

ASSESSING THE SOCIO-ECONOMIC EFFECTIVENESS OF EFFICIENT TOURISM CLUSTER MANAGEMENT

Pulotov Azimjon Avazkhonovich

ANALYSIS OF APPROACHES TO JOB CREATION AND POVERTY REDUCTION THROUGH SUPPORT FOR

YOUNG ENTREPRENEURS AND THE STAGES OF THEIR DEVELOPMENT ... essseeesssesens 374
Sanakulova Barnogul, Abdurakhimov Iskandar

THE ROLE OF COMPETENCIES IN THE MONETIZATION OF CREATIVE INDUSTRY PRODUCTS AND

IS 20 27 08 5 PP 379

Dusmukhamedov Oybek Suratbekovich
STRUCTURAL INVESTIGATION OF THE MOLECULAR STRUCTURE OF THE MMV-2 OLEOGEL-SORBENT

OLIGOMER BASED ON NMR AND PMR SPECTROSCOPY ... sssssssssssssssssssssseans 385
Shukurov Jurabek, Yunusov Obidjon

ASSESSMENT OF THE DEVELOPMENT OF SMALL BUSINESS ENTITIES IN UZBEKISTAN......ccocovverrereunen. 390
Mavrulov Ravshan Nematjonovich

SORPTION OF HEAVY METAL IONS FROM WASTEWATER USING LOCALIZED ALGAE ... e 396

Azimov Shavkat Shukhratovich
ASSESSING THE ECONOMIC EFFICIENCY OF SMALL BUSINESS AND ENTREPRENEURIAL ACTIVITY IN

REGIONAL STRATEGIC DEVELOPMENT ...ttt serseses s sesssssesssssssssssssssesssssssssesssssssssessssssssssssssssssssssssssssssssesssssnes 401
Ernazarova Nilufar Nozimjonovna
MODEL FOR OPTIMISING RESOURCE ALLOCATION IN COTTON-TEXTILE CLUSTERS......cconinririenes 406

Yusupova Feruza Yo'ldoshevna

ON THREE-DIMENSIONAL COMMUTATIVE ALGEBRAS CONSTRUCTED BY MEANS OF TWO-

DIMENSIONAL ALGEBRAS ...ttt sttt 414
Arzikulova Marjona Hasan qizi

TASK-AWARE SPATIAL CRITICALITY ASSESSMENT OF CAMERA LENS DEFECTS WITH INCOMPLETE

MASK EVIDENCE ...ttt sessesse s sss s st s s e s s st 433
Abdulazizxon Axmedov Ganijon O‘g‘li

THE ROLE OF UZBEKISTAN’S GOODS EXPORTS IN THE DEVELOPMENT OF CENTRAL ASIAN TRADE

AND ECONOMIC INTEGRATION ....tvireiseiretrersessesesssssssssessessesssssssssssssessesssssssssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssases 439
O‘rinova Umida Qodirjonovna

INTEGRAL ASSESSMENT OF THE FINANCIAL STABILITY OF INDUSTRIAL ENTERPRISES BASED ON A

SYSTEM OF KEY INDICATORS ..ottt reeeessessesssessessesssesssssessssssesssssesssesssssessssssessessssssessessssssesssssssssesssssessnessessesssssnes 445
Zhanizakova Shakhnoza Mazhit kizi

A THREE-LAYER ARTIFICIAL INTELLIGENCE MANAGEMENT MECHANISM MODEL (AI-MMM) FOR

IMPROVING THE EFFICIENCY OF TEXTILE ENTERPRISES: INTERNATIONAL EXPERIENCE AND THE

UZBEKISTAN CONTEXT .oettitsesesserssessesseesssssesssssesssesssssesssesssssessssssssss s s s s sssssssssssesssssssssesssssssssessssssssssssssssssssssssssesssssssssesnns 450
Madrahimova Onajon Javlon qizi

EMPLOYMENT INTENSITY OF REGIONAL ECONOMIC GROWTH IN UZBEKISTAN: EVIDENCE FROM

EMPLOYMENT ELASTICITIES AND OKUN’S LAW, 2010=2025 .cocvversrrrmerssmsessssssssssssssssssssossssssessossns 457

O‘roqov Mamurali Odil o‘g‘li

SOCIOECONOMIC MATURITY AS A CONDITION FOR THE REALIZATION OF WOMEN’S HUMAN CAPITAL

Xolbaeva Sabina Rustamovna

IMPROVING THE THERMAL EFFICIENCY OF NUCLEAR REACTORS: AN ANALYSIS OF COOLING
SYSTEMS AND HEAT EXCHANGE PROCESSES ...t sessesssesssesssesssesssssssssssssssssssssssssesssssssssssssseses 471

Mashkhura Khayitbaeva, Dilnavoz Turaeva

BEHAVIORAL FACTORS OF CUSTOMERS AS A TOOL FOR RISK MANAGEMENT IN THE USE OF BANK

Ubaydullayeva Maftunakhon Akmalxon qizi

@ t.me/scupus_IST2100 https://ist-journal.uz




9/2026 SOCIAL, ECONOMIC, SCIENTIFIC, AND TECHNICAL ACADEMIC JOURNAL

TRADE OPENNESS ASYMMETRY AND INFLATION IN UZBEKISTAN: ARDL EVIDENCE FOR 1997-2025

AND THE LIMITS OF TESTING REGIONAL VERSUS MULTILATERAL INTEGRATION....ccceceveverrererrenereneenns 486
Jahongir Bahodirov, Abduzoirov Mukhiddin, Abdulloev Amrullo

IMPROVING THE ORGANIZATIONAL AND ECONOMIC MECHANISMS FOR ASSESSING THE EFFICIENCY

OF AUDIT SERVICES PROVIDED TO BUSINESS ENTITIES ....eeereeerereresercseesenessesssesssesssesssesssessssesasesans 496
Murodova Dilfuza Jalolovna

SELECTING THE OPTIMAL METHOD FOR EXTRACTING JERUSALEM ARTICHOKE TUBER JUICE AND

IMPROVING THE PROCESS ...ttt sse e sse s sse s s sssse s s s s st e s sesssse st sssse st sssssssssssnssssnsssssssssnssssnnes 502
Beshimov Murodjon, Barakayev Nusratilla Rajabovich

IMPROVING THE MECHANISM FOR ENSURING ORGANIZATIONAL ECONOMIC SUSTAINABILITY

UNDER WORKFORCE OPTIMIZATION: THE CASE OF SIEMENS AG....coenensineinesnessesesesssssssessessessenss 508
Odilov Jahongir, Xusainov Oybek

https://ist-journal.uz t.me/scupus_IST2100 @




SOCIAL, ECONOMIC, SCIENTIFIC, AND TECHNICAL ACADEMIC JOURNAL 9/2026

UDK 658.3:331.108

IMPROVING THE MECHANISM FOR
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OPTIMIZATION: THE CASE OF SIEMENS AG
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Abstract: The article examines the relationship between workforce optimization and organizational economic sustain-
ability using Siemens AG’s publicly available data for 2018-2025. Workforce optimization is interpreted not as mechan-
ical headcount reduction but as a process combining functional redesign, automation, reskilling and the reallocation of
labour toward higher-value activities. The study analyses labour productivity, personnel costs and an integrated economic
sustainability index incorporating profitability, liquidity, capitalization and cash-flow indicators. Revenue per employee
increased from €192.8 thousand in 2018 to €248.2 thousand in 2025. The baseline analysis revealed a strong positive
relationship between labour productivity and economic sustainability, although the relationship lost statistical significance
after controlling for the time trend. Siemens’ 2025 restructuring experience demonstrates that workforce optimization may
involve simultaneous capacity reduction in declining businesses and employment creation in expanding activities. Based
on the findings, a six-stage organizational-economic mechanism integrating functional diagnosis, workforce reallocation,
reskilling, automation and performance monitoring is proposed.

Keywords: workforce optimization, economic sustainability, labour productivity, human capital, digitalization, automation,
restructuring, reskilling, HR-analytics.

Annotatsiya: Magolada ish o'rinlarini optimallashtirishning tashkilot igtisodiy barqarorligiga ta’siri Siemens AGning
2018-2025-yillardagi ochiq ma’lumotlari asosida tadqiq etilgan. Ish ofrinlarini optimallashtirish xodimlar sonini mexanik
gisqartirish emas, balki funksional vazifalarni gayta ko'rib chigish, avtomatlashtirish, xodimlarni gayta tayyorlash va
mehnat resurslarini yugori giymat yaratuvchi faoliyatlarga yo‘naltirish jarayoni sifatida talgin qilingan. Tadgiqotda mehnat
unumdorligi, mehnat xarajatlari va igtisodiy bargarorlik ko‘rsatkichlari tahlil gilinib, rentabellik, likvidlik, kapital bargarorligi
va pul ogimini birlashtiruvchi integral igtisodiy bargarorlik indeksi qo‘llanilgan. Natijalar Siemensda bir xodimga to‘g'ri kel-
adigan tushum 2018-yildagi 192,8 ming yevrodan 2025-yilda 248,2 ming yevroga oshganini ko‘rsatdi. Mehnat unumdorligi
va igtisodiy bargarorlik o‘rtasida kuchli ijobiy bog‘lanish kuzatilgan bo‘lsa-da, vaqt omili nazorat gilinganda bog‘lanish
statistik barqarorligini yo‘gotgan. Siemensning 2025-yildagi qayta tashkillashtirish tajribasi gisqaruvchi faocliyatlardan o‘su-
vchi segmentlarga mehnat resurslarini gayta tagsimlash optimallashtirishning muhim shakli ekanini ko‘rsatdi. Tadgiqot
yakunida olti bosgichli tashkiliy-igtisodiy mexanizm taklif etildi.

Kalit so‘zlar: ish orinlarini optimallashtirish, iqtisodiy barqarorlik, mehnat unumdorligi, inson kapitali, ragamlashtirish,
avtomatlashtirish, qayta tashkillashtirish (restrukturizatsiya), gayta tayyorlash, inson resurslari tahlili.

AHHOTaums: B cratbe uccrnegyeTcs BRWSHME ONTMMM3AUMM PaboymMx MECT Ha SKOHOMWUYECKYH YCTOMYMBOCTH
opraHv3auum Ha OCHOBE OTKPbITbIX AaHHbIX Siemens AG 3a 2018-2025 rr. OnTMMuM3aunsa paccMaTpmMBaeTCsa He Kak Mexa-
HMYeCcKoe COKpalleHve mepcoHana, a kak npouecc nepecMotpa yHKUUIA, aBToMaT3aumm, NepenoaroToBkA paboTHM-
KOB W mepepacnpeneneHusl TpyaoBbiX PecypcoB B BUAbI AeATENbHOCTU ¢ 6onee BbICOKOW [0BGABNEHHONW CTOMMOCTHIO.
AHanu3npyoTcs NpPoM3BOAUTENBHOCTL TpyAa, 3aTpaThl HA MEePCOoHan U UHTErpanbHbli HOEKC SKOHOMWYECKOW YCTON-
YMBOCTM, OOBEOVHAIOWMIA MOKA3ATENN PEHTAbeNbHOCTW, MUKBUOHOCTM, Kanutana U AeHEXHbIX MOTOKOB. Bbipyyka Ha
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ogHoro paboTHuka Siemens yBenuunnacb ¢ 192,8 Tbic. eBpo B 2018 r. o 248,2 Thic. eBpo B 2025 r. ba3oBbi aHanm3
BbISIBUST CUIbHYHO MOJIOXKMTENbHYK CBS3b MEXAY MNPOU3BOAUTENBHOCTLI TpyAa M 3KOHOMUYECKOW YCTOMYMBOCTHLHO,
0fHaKo nocre y4éTa BPEMEHHOIO TPEHAA CTaTUCTMYECKash YCTOMYMBOCTL CBSA3M ncyesna. OnbiT Siemens nokasbiBaeT,
4YTO ONTMMU3ALMSA MOXET COYeTaTb COKpaLLEHME MOLLHOCTEN B OTAENbHbIX HanpaBrneHnsx ¢ co3gaHneM paboynx Mect
N pasBUTMEM KOMMETEHUMUA B PacCTyLUMX cermeHTax. [MpeanoxeH LIecTUCTaguiHbIA opraHM3aLMoHHO-3KOHOMUYECKUIA
MexaH13M onTMMmu3auumn paboymx MecT.

KntoyeBble croBa: onTUMM3ALMA pPabouMX MECT, SKOHOMMYECKAasl YCTOWYMBOCTb, MNPOM3BOAWUTENBHOCTL Tpyaa,
YerlioBEYECKMii KanuTar, LMpoBm3aLs, aBToMaT3aLmus, pecTpyKTypusauus, nepenoarotoka, HR-aHanutuka.

INTRODUCTION

The rapid penetration of digitalization, automation, and artificial intelligence into economic activities is
changing the content of work and the structure of jobs in enterprises and organizations. Research by the
International Labour Organization shows that technological renewal is more likely to change the composition
of tasks within many occupations than to lead to their complete disappearance'. Therefore, in modern
organizations, job optimization cannot be limited solely to reducing staff positions. In this study, we consider
optimization as a process of increasing labor productivity and economic sustainability through the analysis
of functional responsibilities, identification of repetitive operations, assessment of competencies, automation,
employee retraining, and redeployment to other tasks. Under this approach, staff reduction becomes not the
first step in optimization, but rather a last resort when other options are not economically feasible.

This issue is also highly relevant in Uzbekistan. The “Uzbekistan—-2030” Strategy, the “Digital
Uzbekistan—2030” Strategy?, and the new Labour Code® identify economic competitiveness, digitalization,
productive employment, and human capital development as priority areas. According to national statistics,
the country’s labor resources increased from 20.1 million people in 2024 to 20.6 million in 2025*. Under these
conditions, alongside the creation of new jobs, increasing the productivity and economic efficiency of existing
jobs is also of significant importance.

The problem is that in enterprise practice, optimization is often assessed through the number of eliminated
staff positions or the amount of saved wages. Such an approach does not fully reflect the impact on labor
productivity, service quality, critical competencies, cash flows, and long-term financial sustainability.

The aim of this study is to assess the relationship between job and labor resource optimization and
organizational economic sustainability based on publicly available data from Siemens AG, and to develop an
organizational and economic mechanism that integrates functional auditing, automation, retraining, and control.

REVIEW OF LITERATURE ON THE SUBJECT

In human capital theory, Becker views an employee’s knowledge and skills as capital that generates
economic returns in the future’. According to Barney’s resource-based theory, valuable and difficult-to-imitate
competencies are a source of an organization’s long-term competitive advantage®. These approaches indicate
that optimization decisions should take into account not only the cost of an employee’s wages but also the value
of losing the knowledge and competencies associated with that employee.

There is no single conclusion in research on downsizing and restructuring. Datta et al. show that the
outcomes of employee downsizing depend on the strategy and organizational context’. Gittell et al. found that,
in some cases, large-scale layoffs can negatively affect an organization’s ability to recover®. Luan and several
other scholars have noted that reducing a firm to the “wrong size” may lead to a decline in performance®. Thus,
the key issue is not simply reducing the number of employees, but determining which functional roles and

1 https://www.ilo.org/publications/generative-ai-and-jobs-2025-update

2 https://lwww.lex.uz/uz/docs/-5030957

3 https://lwww.lex.uz/docs/6257345

4 https://siat.stat.uz/data/515/

5 Becker, G. S. Human Capital: A Theoretical and Empirical Analysis, with Special Reference to Education. 3rd ed. University of Chicago
Press, 1993.

6 Barney, J. Firm resources and sustained competitive advantage. Journal of Management, 17(1), 99-120. https:/doi.
0rg/10.1177/014920639101700108

7 Datta, D. K., Guthrie, J. P., Basuil, D., & Pandey, A. Causes and effects of employee downsizing: A review and synthesis. Journal of
Management, 36(1), 281-348. https://doi.org/10.1177/0149206309346735

8 Gittell, J. H., Cameron, K., Lim, S., & Rivas, V. Relationships, layoffs, and organizational resilience: Airline industry responses to
September 11. The Journal of Applied Behavioral Science, 42(3), 300-329. https://doi.org/10.1177/0021886306286466

9 Luan, C. J., Tien, C., & Chi, Y. C. Downsizing to the wrong size? A study of the impact of downsizing on firm performance during an
economic downturn. The International Journal of Human Resource Management, 24(7), 1519-1535. https://doi.org/10.1080/09585192.2012.7
25073
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competencies should be retained or reallocated.

In the field of digital transformation, Vial'®, Verhoef et al., and other scholars view technological renewal
as a systemic process that transforms business processes and value-creation mechanisms'. Contemporary
empirical studies indicate that digitalization may increase demand for highly skilled labor and encourage the
retraining of existing employees. This suggests the need to apply automation and retraining simultaneously in
the optimization process.

In the field of human resource analysis in enterprises and organizations, Marler and Boudreau™, as well
as McCartney and Fu, argue that human resource decisions should be based on reliable data and linked to
business outcomes. This approach makes it possible to assess optimization outcomes not only through the
number of employees, but also through productivity, financial sustainability, and human capital indicators™.

The research gap is that downsizing, digitalization, human capital, and labor resource analysis in
enterprises and organizations have mostly been studied separately. There remains a need for practical
assessment approaches that integrate these areas into a unified mechanism and link them to labor productivity
and economic sustainability.

The study assumes, first, that an increase in labor productivity is associated with an improvement in an
organization’s economic sustainability. Second, it is assumed that effective job optimization should not be
limited to reducing the number of employees, but should also include automating certain tasks, retraining
employees in new professional skills, redirecting them to other tasks, and creating new jobs in developing
areas of activity. Third, since an increase in the level of optimization may not always have the same effect on
economic sustainability, the relationship between them will be examined separately on the basis of specific
data.

RESEARCH METHODOLOGY

We selected Siemens AG, a German company, as the empirical object of the study. The research examined
the company’s annual reports for 2018-2025, focusing on the number of employees, revenue, total employee-
related costs, financial results, cash flow, and restructuring costs. First, particular attention was paid to the labor
productivity indicator. This indicator shows how much revenue is generated per employee. It was considered
not as a measure of pure physical productivity, but as a simple financial representation of economic productivity
at the corporate level:

Labor productivity = Revenue / Number of employees

Next, the IBI was calculated by combining profitability, liquidity, capital stability, and free cash flow into a
single index. The weights of the indicators were determined mathematically based on their level of information
content:

IBI = W1X1 + W2X2 +.+ ann

The study conducted an analysis aimed at determining the relationship between an increase in labor
productivity and the economic sustainability of the organization. It also examined whether this relationship
changes over time and whether it differs from a simple linear form:

IBI = B¢ + B1LP + ¢

ANALYSIS AND RESULTS

From 2018 to 2025, revenue per employee at Siemens increased from €192.8 thousand to €248.2
thousand, representing a 28.7% increase. During 2021-2025, the average annual growth rate of revenue was
6.10%, while the number of employees grew by 1.22% and revenue per employee increased by 4.83%. Thus,
during this period, the company’s revenue grew faster than its number of employees (Table 1).

10  Vial, G. Understanding digital transformation: A review and a research agenda. The Journal of Strategic Information Systems, 28(2), 118-
144. https://doi.org/10.1016/}.jsis.2019.01.003

11 Verhoef, P.C., Broekhuizen, T.,Bart, Y., Bhattacharya,A.,Dong, J. Q., Fabian, N., & Haenlein, M. Digital transformation: Amultidisciplinary
reflection and research agenda. Journal of Business Research, 122, 889-901. https://doi.org/10.1016/j.jbusres.2019.09.022

12 Marler, J. H., & Boudreau, J. W. An evidence-based review of HR Analytics. The International Journal of Human Resource Management,
28(1), 3-26. https://doi.org/10.1080/09585192.2016.1244699

13 McCartney, S., & Fu, N. Bridging the gap: Why, how and when HR analytics can impact organizational performance. Management
Decision, 60(13), 25-47. https://doi.org/10.1108/MD-12-2020-1581
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Table 1. Key Indicators of Siemens AG!*

Year Revenue, € billion | Employees, thousand | Revenue per employee, € thousand IBl index
2018 |[55.538 288 192.8 0.293
2019 |56.797 287 197.9 0.320
2020 |55.254 285 193.9 0.365
2021 62.265 303 205.5 0.320
2022 |[69.519 296 234.9 0.291
2023 | 74.882 305 2455 0.642
2024 | 75.930 312 243.4 0.739
2025 |78.914 318 248.2 0.719

The IBI index increased from 0.293 in 2018 to 0.719 in 2025. The highest value, 0.739, was recorded in
2024. However, in 2025, despite another increase in revenue per employee, the IBl index declined slightly.
This indicates that although increasing labor productivity is an important factor in organizational sustainability,
it cannot fully substitute for the condition of profitability, liquidity, capital, and cash flow.

The data show that labor costs do not necessarily have to decrease immediately as a result of optimization.
In 2025, employee-related restructuring costs reached €636 million, while total employee-related costs
accounted for 40.04% of revenue. Transformation may require additional short-term expenditures, such as
compensation, retraining, process restructuring, and technological investments (Table 2).

Table 2. Labor and Restructuring Costs of Siemens AG*®

Year Total employee-related costs, € Total employee-related costs / Restructuring costs, € million
billion revenue, %

2021 24.789 39.81 410

2022 27.201 39.13 272

2023 28.650 38.26 416

2024 29.875 39.35 312

2025 31.598 40.04 636

Siemens’ Optimization Experience in 2025. In 2025, the company announced measures to adjust
capacity affecting approximately 5,600 jobs in the automation business and 450 jobs in the electric vehicle
charging business. At the same time, the company also created new jobs in growing areas of activity: new
investments in the United States were planned to create more than 900 jobs, while the production and service
complex in Munich-Allach was expected to create more than 500 new jobs.

Optimization involves not a mechanical reduction of the overall workforce, but the reallocation of labor
resources from activities experiencing declining demand to activities with higher growth potential.

This case practically supports the second scientific hypothesis proposed in the study using Siemens as
an example, namely that effective optimization should not be limited to reducing the number of employees,
but should also include the reallocation of labor resources, retraining, and the creation of new jobs in growing
areas of activity. In addition, the company continued to develop its employees’ skills. This demonstrates that
automation and digitalization do not simply reduce the demand for labor, but also transform the composition of
required competencies.

Econometric Results. The correlation between labor productivity and economic sustainability was r =
0.803. Correlation reflects the degree to which two indicators change in the same direction. This value indicates
a strong positive relationship in the Siemens company data. For the baseline regression, R? = 0.645, meaning
that the model explains approximately 64.5% of the variation in the 1Bl index. The p = 0.016 result indicates that
the baseline relationship is statistically significant (Table 3).

14 Source: Authors’ calculations based on Siemens AG annual reports.
15 Source: Authors’ calculations based on Siemens AG annual reports.
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Table 3. Relationship Between Labor Productivity and Economic Sustainability!®

Indicator Result Simple interpretation

Correlation r=0.803 Strong positive relationship

Rz 0.645 The model explains 64.5% of the variation in the IBI
p-value 0.016 The baseline relationship is statistically significant
Controlling for time trend p>0.05 The relationship is not statistically stable

However, when the time trend was included in the model, the coefficient for labor productivity lost its
statistical significance. Therefore, the result is interpreted not as a causal conclusion that “labor productivity
directly causes economic sustainability,” but rather as an observed relationship in the empirical data. A nonlinear,
specifically inverted U-shaped relationship, was also tested; however, the available public data from Siemens
did not statistically confirm such a relationship. Thus, the baseline model supports the assumption that an
increase in labor productivity is associated with an improvement in organizational economic sustainability. The
company’s practices also confirmed that effective job optimization should not be limited to reducing the number
of employees, but should also include automating certain tasks, retraining employees in new professional skills,
redirecting them to other tasks, and creating new jobs in growing areas of activity. Since an increase in the
level of optimization may not always have the same effect on economic sustainability, the relationship between
these variables was separately tested using specific data; the results did not confirm an inverted U-shaped
relationship.

Based on the results obtained, a six-stage mechanism is proposed to integrate job optimization with
the economic sustainability of an organization (Figure 1). The core principle of the mechanism is: “optimize
functions and processes first, then competencies, and only afterward the workforce.” The optimization decision
is assessed according to two criteria: the economic criterion addresses whether the decision improves
productivity, costs, and cash flow, while the human capital criterion considers whether hard-to-replace jobs and
an appropriate workload are preserved. These two criteria ensure a balance between short-term savings and
long-term economic sustainability.

The scientific novelty of the study is reflected in three areas. First, the concept of job optimization has been
expanded from reducing the number of employees to reallocating functions, competencies, and technologies
in accordance with their potential to create economic value. Second, a simplified economic sustainability
index linking labor productivity with profitability, liquidity, capital stability, and cash flow was tested using data
from Siemens AG. Third, a six-stage organizational and economic mechanism was developed that integrates
functional auditing, automation, restructuring, job reassignment, and economic monitoring into a single
management cycle.

In practice, organizations are recommended to: 1) begin optimization with a functional audit; 2) plan
the workforce according to the logic of “outcome—function—competency” rather than “position—employee”; 3)
assess opportunities for automation, retraining, and reassignment before reducing employees; 4) evaluate the
results not only through wage savings, but also through labor productivity and the organization’s Economic
Sustainability Index (IBl); and 5) introduce monitoring at 3-, 6-, and 12-month intervals after optimization (Figure

1).

16 Source: Authors’ calculations.
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Figure 1. Organizational and Economic Mechanism for Job Optimization'’

CONCLUSIONS AND SUGGESTIONS

The research results showed that understanding job optimization simply as a reduction in the number
of employees is insufficient. Optimization is a comprehensive management process involving the review of
business processes, coordination of functions, automation, employee retraining, and the allocation of labor
resources to activities that create higher economic value.

In the case of Siemens, revenue per employee increased from €192.8 thousand to €248.2 thousand, or
by 28.7%, between 2018 and 2025. The Economic Sustainability Index increased from 0.293 to 0.719, with its
highest value of 0.739 recorded in 2024. The baseline statistical analysis identified a strong positive relationship
between labor productivity and economic sustainability: r = 0.803, R* = 0.645, and p = 0.016. However, when
the time trend was controlled for, this relationship lost its statistical significance; therefore, it was assessed as
an empirical association rather than a causal effect.

The nonlinear hypothesis that optimization may reduce economic performance beyond a certain point,
that is, the scientific assumption that the relationship between the two indicators may not follow a straight-
line pattern but may change in direction or strength after a certain point, was not confirmed by the Siemens
data. At the same time, the company’s practices in 2025 demonstrated that while jobs were being reduced in
certain areas of activity, new jobs were being created in areas with higher growth potential. Thus, the essence
of effective optimization lies not in reducing the overall number of employees, but in economically justified
reallocation of labor resources across different areas of activity.

The proposed six-stage mechanism is designed to manage functional diagnostics, automation, restructuring,
human capital risks, and economic outcomes within a single system. Its practical significance lies in ensuring a
balance between short-term cost savings and long-term economic sustainability.

Since the empirical analysis is based on one company and eight years of publicly available data, the
findings cannot be directly generalized to all organizations. Changes in Siemens’ corporate portfolio and the
limited public availability of internal company data—including functional workload, individual competencies, and

17  Source: Author’s own work.
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indicators of internal job restructuring—also constitute limitations of the study.
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