ﬁ TASHKENT STATE International
-] UNIVERSITY OF ECONOMICS jo urna | Of tOpiCS

INNOVATION SCIENCE
AND TECHNOLOGY

ISSUE 10, PART | / OCTOBER 2026
ER Acceptance of papers

Y. ‘[.ﬁ e

Acceptance of
papers

Published monthly

economics,
technology, social
sciences

"INNOVATION | Object REPF( ISSN 3060-5229

\, — SCIENCE AND TECHNOLOGY cholar Identifier
\ / C

RESEARCH PAFPERS
IN ECONOMICS

Digital




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 10.
Approved for publication on October, 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

Nasiba G‘anijon qizi Sattorova
PhD, Senior Lecturer at the Department of Banking




10/2026 SOCIAL, ECONOMIC, SCIENTIFIC, AND TECHNICAL ACADEMIC JOURNAL

CONTENTS

IMPLEMENTATION OF THE IMPROVED METHODOLOGY IN PRACTICE AND ASSESSMENT OF ITS

ECONOMIC EFFICIENCY .ooeuitiieusestsssessessessssssessesssssssssesssssssssessssssessesssssssssesssssssssesssssssssesssssssssessssssssesssssssssessessssssesssssssssesssssssanes 8
Eshniyazova Yulduz Yuldashbayevna

EXPERIMENTAL OPTIMIZATION OF DESIGN AND ENERGY PARAMETERS OF A GARLAND-TURBINE

MOBILE MICRO HYDROPOWER PLANT FOR FREE-FLOWING WATER ....cccoocrrmmsmmmmsrnsnsssssmssmssssssssssssoss 13

Sultonov Sanjarbe, Zokirov Islomjon, Nurillaev Ahadullo, Abdullaev Shavkat

METHODOLOGY FOR INCREASING THE EFFICIENCY OF CREDIT OPERATIONS IN COMMERCIAL BANKS

Djumaniyazov lkram Karimbaevich

COMPARATIVE ANALYSIS OF A COMPACT RESIDUAL CONVOLUTIONAL MODEL AND LINEAR

REGRESSION FOR IMAGE SUPER-RESOLUTION ....coiiereeseesesesseesessessessessessssssessssssssssssssssssssssesssssssssesssssssssesssssssssessesns 27
Husan Arziqulov Normurod o‘g‘li

COMPARATIVE EVALUATION OF MACHINE LEARNING ALGORITHMS AND CLASS IMBALANCE

HANDLING STRATEGIES FOR CREDIT CARD FRAUD DETECTION ...t seeeesseesesseessessesssessessesssesseens 33

Mahmudova Dilnoza Avaz qizi

DIGITAL TRANSFORMATION OF FINANCIAL RESOURCE MANAGEMENT IN PUBLIC SOCIAL SECTOR

INSTITUTIONS .ottt re e ssses s b s e s s e b s e s b e b s e AR A e e e AR eE e AR e R b eE e A Re A b ee e e R b e e As e AR ne e ReRn e e e s anaas 39
Khasanov Tulkin Axmatovich
WAYS TO ENSURE THE STABILITY OF THE CAPITAL BASE OF COMMERCIAL BANKS.......cverereneennns 45

Isakov Isobek Janabay's son

CROSS-DAY EXPERIMENTAL EVIDENCE OF THERMAL-LOAD SHIFTING IN A SOLAR-DRIVEN HYDRONIC

RADIANT FLOOR WITH MACROENCAPSULATED RT52 PHASE CHANGE MATERIAL ...t 50
Jurabek Kamolov, Sokhib Temirov, Marjona Makhmudova

STUDY OF THE TRACTION DYNAMICS OF AN AGGREGATE CONSISTING OF A FRUIT-HARVESTING

MACHINE AND ITS TWO-AXLE CONTAINER-CARRYING TRAILER PLATFORM....cccooovmmrmmermsmmssmmssnssessssee 59
Norchayev Davron, Sardor Nigmatjonov, Norchayev Jaloliddin, Norchayev Rustam

PRIORITY DIRECTIONS FOR STRENGTHENING THE FINANCIAL STABILITY OF AGRICULTURAL

ENTERPRISES. ...ttt sttt s a e s sa e se s s e e e e e e e e e e e e e e e e nennsneas 67
Kulmatov Zafar Jumanazarovich

METHODOLOGICAL APPROACHES TO DEVELOPING UNIVERSITY STUDENTS’ DIGITAL

COMMUNICATIVE COMPETENCE BASED ON EMOTIONAL INTELLIGENCE ....eeerreeeereeeeeeseeeeseeeans 73
Malikakhon Kamiljanova

SIMULTANEOUS REMOVAL CHARACTERISTICS OF OIL AND HEAVY METAL IONS BY BIOFLOCCULANTS

BASED ON THE CELLULOSE-DMAEMA/PEPA COMPOSITE ..coccovvvmmsmmsrsrsmsmmsssssssssssssssssssssssssssesssssssns 80
Xayitboeva Dilshoda, Ibragimov Nasrilla, Jumaev Anvarbek

ECONOMIC ANALYSIS AND DEVELOPMENT STRATEGY OF THE WOOD-POLYMER COMPOSITES

IMARKET ..ttt £ A £ A A A e A e e e et e e s 84
Abdumalikova Zarnigor, Ayubova Indira, Jumaev Anvarbek

ENERGY UTILIZATION ANALYSIS OF AGRICULTURAL DRYING BASED ON INTEGRATED SOLAR

THERMAL AND PHOTOVOLTAIC ENERGY SUPPLY ...ovrcererrrerstrestressressressssessssessssssssssssssessssessssessssessssessssessssssssssssens 89
Ibragimov Umidjon, Mirzayarova Sevara, Khujayorova Aziza

RECENT ADVANCES IN THE SYNTHESIS OF NANOSTRUCTURED MATERIALS FOR ZINC-ION

BATTERIES ...ttt sss s bt bbbt s bbb b bR R bt eE AR b b eb e bt ee e AR bt es s Re bbb n s Rt 96
Diyorbek Absattorov, Dilnoza Erimbatova, Murodjon Samadiy

ENTHALPY-MODEL SELECTION AND PRACTICAL IDENTIFIABILITY OF A MACROENCAPSULATED RT52

RADIANT FLOOR UNDER UNCERTAIN BRANCH FLOW ...t sses e ssesssessssessssesssssasens 101
Jurabek Kamolov, Sokhib Temirov, Marjona Makhmudova

THE IMPORTANCE OF THERMAL ENERGY STORAGE SYSTEMS IN ENHANCING THE EFFICIENCY OF

SOLAR DRYERS ..ottt sse s s s sa s sa s b s s A s e e e e A b et e R b ee e st 110
B. A. Hikmatov, M. S. Mirzaev,

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




SOCIAL, ECONOMIC, SCIENTIFIC, AND TECHNICAL ACADEMIC JOURNAL 10/2026

METHODOLOGY AND PRINCIPLES FOR THE APPLICATION OF ARTIFICIAL INTELLIGENCE IN

ADAPTIVE ECONOMIC MODELS OF HIGHER EDUCATION......coitriressnsireeressessesessssssssssessesssssssssssssssssesssssssssssssnes 117
O‘lImasxo‘jayev Zoirxo‘ja Abbos o‘g‘li

FORECASTING ECONOMIC EFFECTS OF GREEN INNOVATION IN MINING THROUGH COST REDUCTION,

ENERGY SAVINGS AND LONG-TERM COMPETITIVENESS ... sssssssssssssssssns 122
Kurbanova Mehriniso Nematjanovna

AN INTELLECTUAL HYBRID MODEL AND FEATURE SPACE FOR NAMED ENTITY RECOGNITION IN

KARAKALPAK TEXTS ..ttt ettt sessess sttt s st s s s st 127
Kalmuratov Bekbosin Kushkinbaevich, Uzakbaev Jangeldi Sabit-uli, Rzambetova Suliwxan Baxtiyarovna

COMPARATIVE ANALYSIS OF EXISTING METHODOLOGIES FOR ASSESSING THE EFFICIENCY OF

LENDING PRACGTICE .ttt sessesse et s s s st 133
Turdiyev Eralijon Muxtarovich

STRATEGIC MANAGEMENT OF SERVICE QUALITY: ADAPTING THE GAP MODEL TO SERVICE

ENTERPRISES ...ttt £t 140
Tuxliyev Baxtiyor Maxmaziyayevich

ORGANISATIONAL AND LEGAL FOUNDATIONS FOR THE DEVELOPMENT OF ISLAMIC FINANCE IN

UZBEKISTAN ..ottt et sessesess st st s s ssessesss st s s et e e st 145
Khodjaev Aziz Shovkatovich

REGIONAL TRANSMISSION OF MACROECONOMIC SHOCKS AND THE DYNAMICS OF ECONOMIC

CONVERGENCE ...ttt sessesessssssss st sessessesssss st s ssessessssssssssssssssssssssssssssssss s s ssesssssssssssssssassasssssnsssssssnsensssssnssnssnses 153
Elyor Nazarov

PRIORITY DIRECTIONS FOR INCREASING SECTORAL DIVERSIFICATION IN THE ECONOMY OF

UZBEKISTAN’S REGIONS ....oitsereisstssesessssssssesssssssssesssssessssssssssssssssssssssssssssssssesssssssssessssssssssssssssssssssssssessssnsssesssssssanessssnssnssnns 159
Mamarasulov Nozimjon Mamajonovich

THE ROLE OF STATE STRATEGIC RESERVES IN ENSURING FOOD SECURITY: POLICY EVOLUTION AND

REASSESSMENT OF THE MILITARY SUPPLY SYSTEM IN THE CASE OF UZBEKISTAN......ccouonoreneneneriinnnn. 165
Bazarov Nazirjon Sobirovich

LOCAL ADAPTATION OF MRA-FW FOR CARDIOVASCULAR RISK ASSESSMENT IN ARAL SEA REGION

INPATIENTS ..ottt s st ses st Rt 170
Uteuliev Niyetbay, Saytov Aralbek, Saytov Kamiljan

GREEN FINANCE IN UZBEKISTAN: FROM SOVEREIGN BONDS TO FOREIGN DIRECT INVESTMENT IN

RENEWABLE ENERGY (202172026).ccccutevrerrsssssssssssesssssssssassssessssssssssss st ssssssssssesssssssssssssesssessssssessee 176
Temirova Nozima Shuhrat gizi

IMPROVING THE ACCOUNTING OF REVENUE, EXPENSES AND FINANCIAL RESULTS IN PRIVATE

HIGHER EDUCATION INSTITUTIONS ...ttt sessesessesssss st ssessesesssss s s sss s sssssssssssssssssssssssssssessssssssssssssssns 182

Saidova Kamolat Farhodovna

THE IMPACT OF DIGITAL TRANSFORMATION ON SERVICE DELIVERY EFFICIENCY IN LOCAL HIGHER

EDUCATTION INSTITUTIONS ..o ceeseeseeeeeseereeseessesseeseessessesssessessesssessesssssssssesssssesssessessessssssessessssssessessssssessessssssesssssssssesssssessseses 187
Masaidova Marguba Muratovna
INVESTIGATION OF METAL REFINING DURING ELECTRIC ARC WELDING.....coscmienererseeeessessesssessessesssenses 195

Ermatov Ziyadulla, Rakhmatullaeva Nozima, Galperin Leonid

STATE AND INSTITUTIONAL SUPPORT FOR THE EXPORT ACTIVITIES OF CONSTRUCTION

ENTERPRISES ...ttt ses s s 200
Mirzayeva Khulkar Abduladjon kizi

ECONOMIC DIPLOMACY AS THE EXTERNAL TIER OF INVESTMENT GOVERNANCE: INSTITUTIONAL

DESIGN AND IMPLEMENTATION GAPS IN UZBEKISTAN. ... sssssssnes 207
Imamov Javokhir

METHODS FOR IMPROVING THE EFFICIENCY OF PRODUCTION RESOURCE UTILIZATION IN

AGRICULTURE ...ttt sessssses s s s e ssssssssss s s st s s s st s s sns s sss s s st sesssssssssssasssssnesessnssssassussnssnsnesnssnsanen 213
Nurxonov Nurkomil Qahramon ugli

COMPARATIVE ANALYSIS OF MACHINE LEARNING ALGORITHMS FOR AUTOMATIC TOPIC

CLASSIFICATION OF KARAKALPAK NEWS TEXTS .o eeeserreeeesses e sesseseessessesssessesssssssssesssssssssssssssessssssesssssssses 218
Asenbayev Nurbek Adilbayevich

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




10/2026 SOCIAL, ECONOMIC, SCIENTIFIC, AND TECHNICAL ACADEMIC JOURNAL

JOINT OPTIMISATION OF EXTERNAL-WALL INSULATION THICKNESS AND RADIANT-FLOOR HEAT

OUTPUT FOR A SOLAR-CONCENTRATOR-HEATED DWELLING IN THE CLIMATE OF BUKHARA.......... 223
Jurabek Kamolov, Sokhib Temirov, Marjona Makhmudova

IMPROVING THE METHODOLOGY FOR ECONOMIC ANALYSIS OF CONSTRUCTION SERVICE COSTS AT

SOCIAL FACILITIES oottt st sessessesss st st ssesss st sssssssssssssssssssssssss s sss s s st sssss s nssnsssssnsensns 234
Gapparov Azim Kayumovich

SPATIOTEMPORAL TRENDS IN WATER QUALITY ALONG THE TASHKENT URBAN REACH OF THE

CHIRCHIK RIVER: A PAIRED MONITORING ANALYSIS FOR 2017-2024 .ccoocrvrvmmsrmsrssssssmssrsssssmsssesns 241
Ruziev Dilmurod, Matkaziyev Dilshod, Begzod Burkhonov, Abdurakhimova Durdona, Yuldosheva Saodat

ECONOMIC REGULATION OF ENVIRONMENTAL EXTERNALITIES IN CONSTRUCTION INDUSTRY

ENTERPRISES: A GRADUATED PAYMENT-SUBSIDY MECHANISM AND FORECASTING APPROACH ....251
Xolov Xamza Tojiddinovich

DIFFERENTIATED APPROACHES TO INCENTIVIZING THE TRANSITION OF SMALL BUSINESSES TO

THE FORMAL ECONOMY .ottt ssessssss s sssssssessssessssssssssssssessssess s sessssessssessssessssessssessssesssssssssessssessssessssessssessssesnes 260
Yunusov Marat Erkinovich

THE EFFECTIVENESS OF CORPORATE GOVERNANCE IN BANKS AND ITS IMPACT ON FINANCIAL

PERFORMANCE AND RISKS ... rrtrestreseresessssss e ssessssessssessssessssessssessssssssssssssesssssssssssssssssssssssssssssassnssssssasssssssssasens 266
Susanna S. Alieva

GREEN INNOVATION-INVESTMENT EFFECTIVENESS AND STRATEGIC FORECASTING IN THE CABLE

INDUSTRY: EVIDENCE FROM UZKABEL. ...t eserssresssessssessssessssesssesssessssessssessssssssssssssssssassssssensasens 273
Ilgamberdiev Karimberdi

LEVEL OF ADAPTATION OF PUBLIC INFRASTRUCTURE FOR PERSONS WITH DISABILITIES IN

BUKHARA ...ttt se et e s e s e e s s £ A e e At e e e e et 280
Bomurodova Madina Voxidjon gizi

FREQUENCY-DEPENDENT ASSESSMENT OF FACADE SOUND INSULATION REQUIREMENTS UNDER

NOISE EXPOSURE FROM ABOVE-GROUND METRO SYSTEMS....ovcvrvrvmsmmssmssmssssssssmssssssssssssssssssssssssseees 285
Zafar Tulaganov, Rakhmatullo Pirmatov

ADAPTIVE TIKHONOV REGULARIZATION FOR ROBUST ENERGY BALANCE OPTIMIZATION IN PV-BESS

SYSTEMS UNDER SEVERE ENVIRONMENTAL DISTURBANCES ... ssssssnes 294
Gulayim Baymuratova Tajimurat kizi

EFFECT OF SODIUM CHLORIDE DOSAGE ON THE ROASTING AND HYDROCHLORIC ACID LEACHING OF

LEAD CAKE FROM ZINC PRODUCTION ....cviortrertrerereseresresssressssessssessssesssessssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssens 301
Haqgberdiyev Dilshod, Eshonkulov Uchkun

ECOLOGICAL ENTREPRENEURSHIP AS A STRATEGIC FACTOR FOR ENSURING ECONOMIC SECURITY......

Azamat Tolibjonovich Khalimov

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




SOCIAL, ECONOMIC, SCIENTIFIC, AND TECHNICAL ACADEMIC JOURNAL 10/2026

ECOLOGICAL ENTREPRENEURSHIP AS
A STRATEGIC FACTOR FOR ENSURING
ECONOMIC SECURITY

Azamat Tolibjonovich Khalimov

Chief Specialist, Department for Review of Appeals

National Committee of the Republic of Uzbekistan for Ecology and Climate Change
ORCID: 0009-0005-9372-2444

E-mail: hat5005541@gmail.com

Phone: +998 97 930 50 05

Abstract. This article examines ecological entrepreneurship as a strategic factor in strengthening national economic
security under conditions of growing environmental pressure and resource constraints. The purpose of the study is to sub-
stantiate the role of green business initiatives in reducing environmental risks while simultaneously generating employ-
ment, fostering innovation, and creating stable sources of income. The relevance of the topic stems from Uzbekistan’s
ongoing transition to a green economy and the need to align environmental protection with national development prior-
ities. Using comparative analysis, content analysis of policy documents, and generalization of international experience,
the study explores how ecological entrepreneurship contributes to resource efficiency, technological modernization, and
economic diversification. The findings show that countries integrating green entrepreneurship into their economic security
frameworks demonstrate greater resilience to environmental and market shocks. The article concludes that ecological
entrepreneurship should be regarded not merely as an environmental measure, but also as a structural pillar of economic
security policy, and offers practical recommendations for strengthening institutional, financial, and educational support
mechanisms for green businesses in Uzbekistan.

Keywords: ecological entrepreneurship, economic security, green economy, sustainable development, environmental
risk, green investment, innovation, Uzbekistan.

Annotatsiya. Ushbu magolada ekologik tadbirkorlik ortib borayotgan ekologik bosim va resurslar cheklanganligi sharoit-
ida igtisodiy xavfsizlikni ta’minlashning strategik omili sifatida tadqiq etiladi. Tadgigotning magsadi — “yashil” biznes tash-
abbuslarining ekologik xavflarni kamaytirish bilan bir gatorda ish o'rinlarini yaratish, innovatsiyalarni rag‘batlantirish va
bargaror daromad manbalarini shakllantirishdagi rolini asoslashdan iborat. Mavzuning dolzarbligi O‘zbekistonning “yashil”
igtisodiyotga o'tish jarayoni davom etayotgani va atrof-muhitni muhofaza qilishni milliy taraqgiyot ustuvorliklari bilan
uyg‘unlashtirish zarurati bilan belgilanadi. Qiyosiy tahlil, me’yoriy-huquqiy hujjatlarning kontent-tahlili va xalgaro tajrib-
ani umumlashtirish usullaridan foydalangan holda, maqolada ekologik tadbirkorlikning resurs samaradorligini oshirish,
texnologik modernizatsiya va igtisodiyotni diversifikatsiya gilishga go‘shgan hissasi ko'rib chigiladi. Natijalar shuni ko‘rsa-
tadiki, ekologik tadbirkorlikni igtisodiy xavfsizlik tizimiga integratsiya gilgan davlatlar ekologik va bozor tebranishlariga
nisbatan yuqori barqarorlikka erishmogda. Xulosa gismida ekologik tadbirkorlikni nafaqat atrof-muhitni muhofaza qilish
chorasi, balki igtisodiy xavfsizlik siyosatining tarkibiy elementi sifatida ko'rib chigish zarurligi asoslanadi hamda O‘zbeki-
stonda “yashil” biznesni institutsional, moliyaviy va ta’lim jihatidan go‘llab-quvvatlash mexanizmlarini mustahkamlash
bo‘yicha amaliy tavsiyalar beriladi.

Kalit so‘zlar: ekologik tadbirkorlik, igtisodiy xavfsizlik, yashil igtisodiyot, bargaror rivojlanish, ekologik xavf, yashil inves-
titsiyalar, innovatsiya, O‘zbekiston.

AHHOTaumsA. B ctatbe ncenenyeTca akonormyeckoe npeanpuHUMMaTenbCTBO Kak cTpaTernyeckuin daktop obecneyeHus
3KOHOMMUYecKo Ge3onacHocTn B YyCnoBuax pactyliero 3Konorm4eckoro pgabsneHuna 1 OorpaHM4YeHHOCTU pecypcoB.
Llenb mMccnegoBaHusa 3aknioyaeTcs B obGocHoBaHUN ponu «3enéHoro» Ou3Heca B CHWXEHMU 3KOJTOMMYECKUX PUCKOB
npu oAgHOBpPEMEeHHOM co34aHumn pa60qwx MeCT, CTUMYNMpoBaHUN WHHOBaUMA K1 opMUPOBaHUN yCTOW—MBbIX
MCTOYHUKOB Ooxoaa. AKTyaﬂbHOCTb TEMbI o6ycnosneHa npoaomkarLwnmesa nepexogom Y36ekncrtaHa K «3eréHom»
9KOHOMUKE W HEOOXOAMMOCTbLIO COrnacoBaHUs OXpaHbl 0pr>|<a|ou.|,el7| cpedbl C npuoputetamMm HauMOHalrlbHOro
pa3Butns. C NCNOMNb30BaHNEM CPaBHUTENbLHOIO aHanusa, KOHTEHT-aHanm3a nporpaMmmHbIX OOKYMEHTOB U 006006LLeHusA
MeXOyHapoa4HOro onbiTa B CTaTbe pacCMaTpuBaeTCA BKNag 3KONOrn4yeckoro npeanpuHuMatenbCTtBa B NOBbILLIEHUE
pecprOSd)CbeKTVIBHOCTVI, TEXHONOIrnM4Yeckyro - MoaepHusaunro n OMBEpPCUDUKALNIO  SKOHOMUKM. Pe3yanaTb|
NOKa3blBaKT, 4YTO CTpaHbl, WHTErpupyrolmne skonorn4yeckoe npeanpmHNMaTtenbCteBO B CUCTEMY 3KOHOMUYECKOM
©6e3onacHocTu, OEMOHCTPUPYHOT 6onee BbICOKYO yCTOW-WIBOCTb K 9KONMOTrMYECKMM W PbIHOYHBIM MOTpsiceHUsIM. B
3aKnoYeHn obOoCHOBbIBaeTcA HeobxoanMoCTb paccMmaTpuBaTb 3KOJ1IOrM4yeckoe npeanpuHMMaTernibCTBO HE TOJIbKO
KakKk npupoaooxpaHHy Mepy, HO U KakK CprKTyprIIZ 3NEMEHT MONUTUKN SKOHOMMYECKON Ge3onacHOCTW, a Takxke
npeannararnTcAa nNpakTtnyeckme pekomMmeHaauum no ykpenneHuto MHCTVITyLlMOHaﬂbHOIZ, dMHaHCcoBON 1 o6pasoBaTean0|7|

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




10/2026 SOCIAL, ECONOMIC, SCIENTIFIC, AND TECHNICAL ACADEMIC JOURNAL

noaaepXkku «3enéHoro» GusHeca B YabekucraHe.

KniouyeBble crioBa: 9KOMOrMYeckoe MpeanpuHMMaTenbCTBO, 3KOHOMUYecKkas 6e30nacHOCTb, 3enéHas 3KOHOMMKA,
YCTOMYMBOE pa3BUTME, SKONOMMYECKUIA PUCK, 3EMEHBIE MHBECTULLMM, MHHOBaLIMK, Y306EKUCTaH.

INTRODUCTION

The intensification of climate change, the depletion of natural resources, and the growing frequency of
environmental disruptions have made ecological stability a direct component of national economic security
rather than a secondary concern of environmental policy. Traditionally, economic security has been assessed
through macroeconomic indicators such as GDP growth, fiscal balance, foreign trade stability, and the
sustainability of public finances. Today, however, environmental degradation, water scarcity, biodiversity loss,
and resource dependency are increasingly recognized by international organizations and national governments
as structural factors affecting long-term economic resilience and sustainable growth, alongside conventional
financial indicators.

Economic security itself is a multidimensional category, generally understood as the state of the national
economy in which it is able to ensure sustainable development, protect vital economic interests from internal
and external risks, and preserve the capacity for independent economic policy. Its principal components are
usually identified as economic independence, the stability and resilience of the national economy, and the
capacity for self-sustained growth and development. Environmental factors influence each of these components
simultaneously: resource dependency may increase reliance on imported resources and food; environmental
disruptions may generate shocks such as droughts, crop losses, and additional public-health expenditures; and
the degradation of natural capital may affect the long-term productive capacity of the economy. It is precisely
at this intersection that ecological entrepreneurship — the creation and operation of business ventures that
generate profit while simultaneously reducing environmental harm, restoring natural resources, or providing
environmentally beneficial goods and services — acquires strategic significance.

In this context, ecological entrepreneurship should not be understood narrowly as a niche segment of small
business activity, but rather as an economic mechanism that channels private initiative, capital, and innovation
toward addressing environmental and resource-related challenges in cooperation with public institutions.
Where public resources are allocated across a wide range of development priorities and environmental tasks
require substantial investment, mobilizing private entrepreneurial activity toward ecological goals becomes an
important strategic resource, comparable in significance to traditional instruments of economic security policy
such as reserve accumulation, export diversification, and industrial modernization.

The relevance of the topic for the Republic of Uzbekistan is particularly high. As the most populous
country in Central Asia, Uzbekistan combines an ambitious agenda of economic modernization with important
environmental priorities related to the consequences of the Aral Sea crisis, water-resource management in the
Amu Darya and Syr Darya basins, soil salinization and land degradation, desertification of the dried Aral seabed,
and air quality in major urban and industrial centers. These factors have direct implications for agricultural
productivity, public-health expenditures, and the conditions for industrial development, all of which are closely
connected with economic security. At the same time, the government has established a clear strategic orientation
toward a green economy, reflected in national policy documents and international partnerships, creating both
the institutional basis and practical opportunities for examining ecological entrepreneurship as an instrument of
economic security policy rather than as an isolated environmental initiative.

The object of this study is the process of ecological entrepreneurship development as an economic
phenomenon. The subject of the study is the relationship between ecological entrepreneurship and the
strengthening of national economic security. The purpose of the article is to substantiate the strategic role of
ecological entrepreneurship in ensuring economic security, using the Republic of Uzbekistan as the empirical
and policy context. To achieve this purpose, the article addresses the following tasks: to review the theoretical
foundations of green and sustainable entrepreneurship developed in the international scholarly literature; to
identify and systematize the mechanisms through which ecological business activity strengthens the principal
components of economic security; to analyze Uzbekistan’s institutional, legal, and policy framework for the
development of ecological entrepreneurship; and to formulate practical, evidence-based recommendations for
policymakers, financial institutions, and practitioners seeking to strengthen the contribution of green business
to national economic security.

The article is structured as follows. The next section reviews the relevant theoretical and empirical
literature on green and sustainable entrepreneurship and identifies the research area addressed by this
study. The subsequent section outlines the research methodology. The analytical section then examines the
specific channels through which ecological entrepreneurship contributes to economic security, with reference
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to Uzbekistan’s policy environment. The final section presents conclusions and a set of concrete policy
recommendations.

LITERATURE REVIEW

Theoretical Foundations of Sustainable and Ecological Entrepreneurship

The theoretical foundations of ecological entrepreneurship were developed by Dean and McMullen [1],
who conceptualized sustainable entrepreneurship as a process through which market failures associated with
environmental degradation — such as externalities, information asymmetries, and the inefficient pricing of natural
resources — are transformed into entrepreneurial opportunities. Their approach represented an important shift
in perspective: environmental challenges came to be viewed not merely as regulatory constraints on business,
but also as potential sources of innovation, competitive advantage, and new venture creation. This opportunity-
based framing is important for the present study because it implies that ecological entrepreneurship is not
simply a cost of regulatory compliance or an activity dependent on public support, but a genuine mechanism of
value creation capable of expanding under appropriate market and institutional conditions.

Complementing this opportunity-based perspective, Bansal and Roth [2] developed an influential model
of corporate ecological responsiveness, demonstrating empirically that firms adopt environmentally friendly
practices for three principal motivations: competitiveness, reflected in cost savings and market differentiation;
legitimation, associated with conformity to social and regulatory expectations; and ecological responsibility,
reflecting concern for environmental outcomes. This tripartite model remains widely used in analyses of
why and how enterprises adopt environmentally responsible practices. It is particularly relevant to transition
and developing economies, where cost considerations, the pursuit of international legitimacy, and growing
environmental awareness may operate simultaneously and interact with one another.

Financing, Innovation, and Institutional Support for Green Ventures

Demirel, Li, Rentocchini, and Tamvada [3] provide a comprehensive overview of research on green start-ups,
synthesizing findings from a dedicated special issue of Small Business Economics. Their review emphasizes
the roles of industry life cycles, knowledge spillovers, institutional context, and access to external finance in
shaping the behavior and performance of green ventures. It also highlights that green entrepreneurship should
be analyzed within the broader entrepreneurial ecosystem in which it operates.

Focusing specifically on financing, Mrkajic, Murtinu, and Scalera [5] demonstrate, using firm-level data,
that venture capital plays a distinctive and particularly important role in the development of green enterprises
compared with conventional start-ups. Their findings suggest that green ventures may be more dependent on
specialized and patient forms of capital because their technologies and business models often require longer
development horizons and may involve greater initial uncertainty than conventional commercial start-ups.
This finding has direct implications for the development of financial mechanisms supporting ecological
entrepreneurship in emerging and developing economies.

Ebrahimi and Mirbargkar [4] extend this discussion to small and medium-sized enterprises operating under
turbulent and uncertain market conditions. Their findings indicate that green innovation can strengthen firm
resilience and long-term competitiveness even during periods of macroeconomic uncertainty. These results are
particularly relevant for economies exposed to external shocks, as they suggest that ecological entrepreneurship
can serve as a resilience-enhancing strategy and thereby strengthen the relationship between green business
activity and economic security.

Institutional Maturity, Education, and the Social Dimension

Domanska, Zukowska, and Zajkowski [6] argue that ecological entrepreneurship functions as a connector
between the social, environmental, and economic pillars of sustainable development. Importantly, they show that
the strength and adaptability of this relationship differ across countries depending on the maturity of institutions,
financial markets, and regulatory frameworks. Their comparative cross-country perspective is valuable for the
present study because it demonstrates that the effects of ecological entrepreneurship depend significantly on
the surrounding institutional environment.

Alvarez-Risco et al. [7] approach the issue from a different perspective by examining the formation of green
entrepreneurial intentions among university students. They emphasize the importance of educational programs,
curricula, and institutional support mechanisms — including dedicated funding schemes and mentorship — in
fostering a new generation of environmentally oriented entrepreneurs. Their findings indicate that the long-term
sustainability of a national green entrepreneurship ecosystem depends not only on financial and regulatory
incentives, but also on human capital formation.

Applied Economic Mechanisms and National Policy Context

Dzwigol, Trushkina, and Kwilinski [8] examine the issue from an applied organizational and economic
perspective, proposing practical mechanisms for implementing green logistics as part of a broader strategy
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of sustainable economic management. Their work contributes to the transition from general theoretical
concepts to operational mechanisms, including supply-chain reorganization, resource-efficient transport, and
waste-minimizing production processes. Such mechanisms may be adapted by policymakers and enterprise
managers across different economic contexts, including Central Asia.

At the national level, Uzbekistan’s policy framework, established by the Presidential Resolution approving
the Strategy for the Transition of the Republic of Uzbekistan to a Green Economy for 2019-2030 [9], provides an
institutional and regulatory foundation for the development of ecological entrepreneurship by defining priorities
related to renewable energy, water efficiency, and waste management. This framework is complemented by
international cooperation initiatives, including partnerships with the United Nations Development Programme
within the Partnership for Action on Green Economy framework [10], which support access to technical
expertise, capacity-building instruments, and climate-finance opportunities relevant to the development of the
private green-business sector.

Research Gap

The reviewed international literature demonstrates the contribution of ecological entrepreneurship to firm
performance, financing, innovation, resilience, and sustainable development. However, its role as a distinct
factor of national economic security — particularly in the transition economies of Central Asia — has received
comparatively limited attention. Most existing studies examine green entrepreneurship through the lenses of
firm strategy, venture financing, innovation, or individual entrepreneurial intentions rather than through macro-
level economic security categories such as resource independence, economic diversification, and resilience to
external shocks.

Uzbekistan’s policy framework [9, 10] provides a relevant empirical context for examining this relationship
directly. The specific contribution of the present study is therefore to integrate ecological entrepreneurship
and economic security within a single analytical framework and to assess the mechanisms through which
environmentally oriented entrepreneurial activity can contribute to resource efficiency, diversification, innovation,
resilience, and long-term national economic stability.

RESEARCH METHODOLOGY

The study relies on a combination of qualitative research methods appropriate for a conceptual and
policy-oriented analysis of an interdisciplinary subject situated at the intersection of entrepreneurship theory,
environmental economics, and economic-security policy. The research was carried out in four consecutive
stages, each relying on a distinct but complementary method.

At the first stage, a systematic review of the theoretical and empirical literature on green, sustainable,
and ecological entrepreneurship was carried out [1-8], with particular attention paid to studies addressing the
drivers of green venture formation, the financing of green start-ups, the role of institutions and education, and
applied mechanisms for implementing green business practices. This stage relied on the method of theoretical
generalization, allowing the diverse findings of the reviewed studies to be organized into a small number of
conceptually distinct channels of influence.

At the second stage, a content analysis of normative, legal, and policy documents was conducted,
including the Presidential Resolution on the Strategy for the Transition of the Republic of Uzbekistan to a Green
Economy for 2019-2030 [9] and documents related to Uzbekistan’s cooperation with international partners on
green economy initiatives, including the Partnership for Action on Green Economy [10]. This analysis focused
on identifying the specific targets, instruments, and institutional arrangements envisaged by national policy that
are directly relevant to the development of ecological entrepreneurship, such as renewable energy targets,
water-efficiency requirements, and mechanisms for attracting climate finance.

At the third stage, a comparative analysis method was used to juxtapose the theoretical mechanisms
identified in the international literature with the specific institutional, economic, and environmental conditions
of Uzbekistan. This approach made it possible to assess which of the internationally documented channels
of influence are most relevant, and under what conditions, to a Central Asian economy undergoing dynamic
market development, continued financial-sector modernization, and active implementation of water-resource
management priorities.

At the fourth and final stage, the methods of systematization and logical analysis were applied to connect
the theoretical category of economic security — conventionally defined through the components of economic
independence, structural stability, and the capacity for sustained and balanced growth — with the environmental
dimension introduced by ecological entrepreneurship, resulting in the analytical framework presented in the
following section. On the basis of this framework, practical recommendations were formulated using the
method of deduction, moving from general analytical conclusions toward specific, actionable policy proposals
appropriate to the current stage of Uzbekistan’s green economy transition.
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The information base of the study consists of peer-reviewed academic publications in the fields of
entrepreneurship and environmental economics, official national legal acts of the Republic of Uzbekistan, and
publicly available documents and statements issued by international development partners cooperating with
Uzbekistan on green economy matters. In the process of systematizing research materials and technically
editing the text of the article, artificial intelligence tools were used to an extent of up to 10%. No primary firm-
level or survey data were collected; the study is conceptual and policy-analytical in nature, and its conclusions
are intended to provide a methodological basis for further empirical research.

ANALYSIS AND RESULTS

Building on the theoretical and policy foundations reviewed above, the analysis identifies six principal
channels through which ecological entrepreneurship strengthens national economic security. Each channel is
examined below, together with its specific relevance to the conditions of the Republic of Uzbekistan.

Resource and Energy Efficiency

Enterprises built around renewable energy generation, water-saving irrigation technologies, and waste
recycling directly reduce a country’s dependency on imported energy carriers and raw materials, which is
one of the key considerations identified in traditional economic security assessments. Uzbekistan’s Green
Economy Strategy explicitly links the expansion of energy efficiency and renewable energy capacity to broader
goals of sustainable economic growth [9], and the private entrepreneurial sector — alongside state-owned
enterprises — is positioned to play an increasingly important role in delivering distributed solar generation,
energy-efficient equipment retrofits, and modern irrigation systems adapted to arid agricultural regions. Given
that a significant share of Uzbekistan’s water resources originates in neighboring countries, private-sector
innovation in water-use efficiency also contributes to strengthening the country’s resource independence in the
sense used in economic-security analysis.

Diversification of the Economy

As Dzwigol, Trushkina, and Kwilinski [8] show in the context of green logistics, the development of new
environmentally oriented economic mechanisms creates additional sectors of economic activity — recycling and
secondary-raw-material processing, eco-tourism, organic and water-efficient agriculture, green construction
materials, and renewable-energy equipment assembly — that contribute to broadening the structure of national
production and exports. For Uzbekistan, the emergence of a diversified portfolio of green sectors can make
a meaningful contribution to structural economic security by expanding the range of value-creating activities,
increasing resilience to fluctuations in international commodity markets, and supporting the efficient use of
natural resources.

Employment Generation and Social Stability

Ecological entrepreneurship creates new categories of “green jobs” in renewable energy installation and
maintenance, waste collection and recycling, sustainable agriculture, and eco-tourism services. Because many
of these activities are relatively labor-intensive and can be organized at the level of small and medium-sized
enterprises, they are particularly well suited to supporting employment creation in rural and peri-urban areas.
This employment effect contributes to social stability, which is widely recognized as an important non-financial
condition for sustained economic security. Expanding employment opportunities and improving environmental
quality can therefore reinforce both household welfare and the long-term stability of local economies.

Attraction of Green Investment and International Climate Finance

Uzbekistan’s cooperation with international development partners, including its statement of intent with
the United Nations Development Programme under the Partnership for Action on Green Economy [10],
illustrates how a credible national commitment to ecological entrepreneurship and green economic policy can
facilitate access to concessional financing, technical assistance, and participation in emerging international
mechanisms such as national emissions-trading systems. Such access is significant for economic security
because it diversifies the country’s sources of external financing beyond conventional commercial borrowing
and resource-based revenue, while simultaneously supporting the balance of payments through reduced
energy import requirements and, over time, potential export revenues from green goods and services.

Innovation and Technological Modernization

In line with the findings of Ebrahimi and Mirbargkar [4] and Mrkajic, Murtinu, and Scalera [5], green
entrepreneurial ventures act as important vehicles for the diffusion of new technologies — from precision
irrigation and solar photovoltaic systems to waste-sorting and recycling technologies — into the domestic
economy. This diffusion effect strengthens the overall technological base of the economy and supports closer
alignment with evolving international production and environmental standards, which is increasingly important
as global trade partners expand environmental requirements for imported goods. The specialized financing
instruments highlighted by Mrkajic, Murtinu, and Scalera [5] are particularly relevant here, since technological
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upgrading associated with green entrepreneurship often requires forms of capital that can accommodate longer
payback periods than those typically associated with conventional bank lending.

Mitigation of Ecological Risk as a Direct Economic Factor

Given that phenomena such as the Aral Sea crisis, desertification processes in the dried seabed, soil
salinization, and water-resource constraints have measurable implications for Uzbekistan’s agricultural output,
public health system, and infrastructure, ecological entrepreneurship can function as a preventive strategic
tool that helps reduce potential future economic losses associated with environmental pressures. This logic is
consistent with the model of ecological responsiveness proposed by Bansal and Roth [2], which shows that
firms — and, by extension, national economies that successfully mobilize firms — can transform environmental
responsibility into a source of competitive and economic advantage rather than treating it purely as a cost. It
also corresponds with the opportunity-based view of sustainable entrepreneurship developed by Dean and
McMullen [1], according to which environmental challenges can generate new entrepreneurial opportunities
alongside the need for appropriate market responses.

Institutional and Human-Capital Preconditions

At the same time, the analysis confirms the observations of Domanska, Zukowska, and Zajkowski [6]
and Alvarez-Risco et al. [7] that the strength of the six channels described above depends significantly on
institutional maturity, the depth and accessibility of financial infrastructure, and the availability of specialized
education and vocational training in green business management. For Uzbekistan, this implies that the
economic-security benefits of ecological entrepreneurship can be further strengthened through continued
institutional development, targeted financial-sector support, and sustained investment in relevant education
and training programs, in combination with regulatory and investment-promotion measures.

Priority Areas for Further Development of Ecological Entrepreneurship in Uzbekistan

Alongside the favorable policy orientation described above, several areas provide opportunities for further
strengthening the contribution of ecological entrepreneurship to economic security in Uzbekistan. These include
expanding the availability of long-term and affordable financing suited to the extended payback periods of
many green technologies; strengthening technical and managerial expertise in green business models; further
developing secondary markets for recycled materials and green-certified products; and adapting business
registration, licensing, and land-allocation procedures to the specific needs of eco-innovative start-ups.
Advancing these areas systematically would complement the six positive channels identified above and support
the practical implementation of the recommendations presented in the concluding section.

Component of economic Contribution of ecological entrepreneurship

security

Resource independence Reduces reliance on imported energy and raw materials through renewable energy
and resource-efficient ventures

Economic diversification Creates new green sectors (recycling, eco-tourism, renewable energy, sustainable
agriculture)

Social stability Generates green employment and reduces environmental health and livelihood risks

Investment attractiveness Opens access to green finance, climate funds, and concessional international
financing

Technological resilience Diffuses eco-innovations and modern production technologies

Risk prevention Reduces the future economic cost of environmental degradation and resource
depletion

Source: developed by the author.

CONCLUSION AND SUGGESTIONS

The findings of the study confirm that ecological entrepreneurship should not be treated merely as an
environmental protection measure, but as a structural pillar of economic security policy capable of simultaneously
strengthening resource independence, economic diversification, employment and social stability, access to
international investment, technological resilience, and long-term risk mitigation. The analysis further shows
that the scale of these effects depends on the maturity of supporting institutions, the depth of financial
infrastructure, and the availability of relevant education and training, echoing the conclusions of Domarnska,
Zukowska, and Zajkowski [6] and Alvarez-Risco et al. [7] regarding the institutionally dependent nature of green
entrepreneurship’s contribution to sustainable development.

For Uzbekistan, whose development strategy already recognizes the importance of the transition to a

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




SOCIAL, ECONOMIC, SCIENTIFIC, AND TECHNICAL ACADEMIC JOURNAL 10/2026

green economy [9, 10], the strategic integration of ecological entrepreneurship into economic security planning
offers a coherent pathway for combining ambitious growth objectives with environmental priorities, including
sustainable water-resource management and continued efforts to address the consequences of the Aral Sea
crisis. Rather than viewing environmental policy and economic-growth policy as separate priorities, the analysis
presented in this article suggests that, when appropriately supported, ecological entrepreneurship allows the
two to reinforce one another.

Based on the analysis, the following recommendations are proposed.

First, specific indicators of ecological entrepreneurship development — such as the number and turnover
of registered green enterprises, the volume of green investment attracted, and the share of green jobs in total
employment — should be integrated into national economic security monitoring systems so that the contribution
of the sector can be tracked and evaluated alongside more traditional economic-security indicators.

Second, access to specialized green financing instruments, including green bonds, preferential credit
lines, and dedicated guarantee funds, should be expanded for small and medium-sized enterprises engaged
in renewable energy, recycling, water efficiency, and sustainable agriculture, taking into account the finding of
Mrkajic, Murtinu, and Scalera [5] that green ventures often require patient capital with longer payback horizons
than those typical of conventional commercial lending.

Third, higher education and vocational training programs in green business management and eco-
innovation should be strengthened, in line with the institutional-support mechanisms highlighted by Alvarez-
Risco et al. [7], with particular attention to developing a pipeline of qualified specialists capable of managing
green ventures, assessing environmental risks, and applying for international climate finance.

Fourth, administrative and permitting procedures for eco-innovative start-ups — including business
registration, environmental licensing, and land allocation for renewable-energy and recycling facilities — should
be further streamlined in order to support faster technology diffusion and improve the efficiency of business
processes in the sector.

Fifth, applied organizational and economic mechanisms for green logistics and resource-efficient supply
chains should be developed across key sectors of the economy, drawing on the practical framework proposed
by Dzwigol, Trushkina, and Kwilinski [8], so that the benefits of ecological entrepreneurship extend beyond
individual firms to entire value chains.

Sixth, regional cooperation with neighboring Central Asian states on transboundary environmental and
water-resource management should be further strengthened, since many environmental processes relevant
to ecological entrepreneurship — particularly water-resource management and the consequences of the Aral
Sea crisis — have a regional dimension. Coordinated approaches can therefore contribute to strengthening the
resource base that supports the long-term development of domestic green entrepreneurship.

Taken together, these recommendations indicate that strengthening the economic-security contribution
of ecological entrepreneurship in Uzbekistan requires a coordinated policy approach spanning financial-
sector development, education, administrative modernization, applied sectoral mechanisms, and regional
cooperation. Future research could build on the conceptual framework developed here through empirical, firm-
level, and macroeconomic testing of the specific channels identified, as more detailed statistical data on the
green entrepreneurship sector in Uzbekistan and the wider Central Asian region become available.
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