i

ijtimoiy-iqgtisodiy, innovatsion texnik,
fan va ta’limga oid ilmiy-amaliy jurnal

2025

Milliy nashrlar
OAK: https://oak.uz/pages/4802

05.00.00 - Texnika fanlari
08.00.00 - Iqtisodiyot fanlar

Google | () vrricHsves
Rh [NWET  CYBERLENINKA
O Open ‘ RaAD INDEX @ COPERNICUS

I N T ERNAT I OWN A L

»‘ TN HAYYHAA SAEKTPOHHAS
-- % LIBRARY.RU
Crossref -

TOSHKENT DAVLAT

N OSHKEN
TRANSPORT UNIVERSITETI i ™



Elektron nashr,

a 1QTISODIYOT

ijtimoiy-igtisodiy, innovatsion texnik,
fan va ta’limga oid ilmiy-amaliy jurnal

BOSH MUHARRIR:
Zokirova Nodira Kalandarovna, iqtisodiyot fanlari doktori, professor

BOSH MUHARRIR O‘RINBOSARI:
Shakarov Zafar G‘afforovich, igtisodiyot fanlari doktori, PhD

TAHRIR HAY'ATI:

Abduraxmanov Kalandar Xodjayevich, igtisodiyot fanlari doktori, professor, akademik
Sharipov Kongratbay Avazimbetovich, texnika fanlari doktori, professor

Maxkamov Baxtiyor Shuxratovich, igtisodiyot fanlari doktori, professor
Abduraxmanova Gulnora Kalandarovna, igtisodiyot fanlari doktori, professor
Shaumarov Said Sanatovich, texnika fanlari doktori, professor

Turayev Bahodir Xatamovich, igtisodiyot fanlari doktori, professor

Nasimov Dilmurod Abdulloyevich, igtisodiyot fanlari doktori, professor

Allayeva Gulchexra Jalgasovna, igtisodiyot fanlari doktori, professor

Arabov Nurali Uralovich, igtisodiyot fanlari doktori, professor

Maxmudov Odiljon Xolmirzayevich, igtisodiyot fanlari doktori, professor

Xamrayeva Sayyora Nasimovna, igtisodiyot fanlari doktori, professor

Bobonazarova Jamila Xolmurodovna, igtisodiyot fanlari doktori, professor

Irmatova Aziza Baxromovna, iqtisodiyot fanlari doktori, professor

Bo‘taboyev Mahammadjon To‘ychiyevich, igtisodiyot fanlari doktori, professor
Shamshiyeva Nargizaxon Nosirxuja kizi, igtisodiyot fanlari doktori, professor, TDIU kengash kotibi
Xolmuxamedov Muhsinjon Murodullayevich, igtisodiyot fanlari nomzodi, dotsent
Xodjayeva Nodiraxon Abdurashidovna, igtisodiyot fanlari nomzodi, dotsent

Amanov Otabek Amankulovich, igtisodiyot fanlari bo‘yicha falsafa doktori (PhD), dotsent
Toxirov Jaloliddin Ochil o‘g‘li, texnika fanlari bo‘yicha falsafa doktori (PhD)
Qurbonov Samandar Pulatovich, igtisodiyot fanlari bo'yicha falsafa doktori (PhD)
Zikriyoyev Aziz Sadulloyevich, igtisodiyot fanlari bo‘yicha falsafa doktori (PhD)
Tabayev Azamat Zaripbayevich, igtisodiyot fanlari bo‘yicha falsafa doktori (PhD)

Sxay Lana Aleksandrovna, igtisodiyot fanlari bo‘yicha falsafa doktori (PhD), dotsent
Ismoilova Gulnora Fayzullayevna, igtisodiyot fanlari nomzodi, dotsent

Djumaniyazov Umrbek lixamovich, igtisodiyot fanlari nomzodi, dotsent

Kasimova Nargiza Sabitdjanovna, igtisodiyot fanlari nomzodi, dotsent

Kalanova Moxigul Baxritdinovna, dotsent

Ashurzoda Luiza Muxtarovna, igtisodiyot fanlari bo‘yicha falsafa doktori (PhD)
Sharipov Sardor Begmaxmat o‘g‘li, igtisodiyot fanlari bo‘yicha falsafa doktori (PhD)
Sharipov Botirali Roxataliyevich, igtisodiyot fanlari nomzodi, professor

Tursunov Ulug‘bek Sativoldiyevich, igtisodiyot fanlari doktori (DSc), dots.nt
Bauyetdinov Majit Janizaqovich, Toshkent davlat igtisodiyot universiteti dotsenti, PhD
Botirov Bozorbek Musurmon o‘g‘li, Texnika fanlari bo‘yicha falsafa doktori (PhD)
Sultonov Shavkatjon Abdullayevich, Kimyo fanlari doktori, (DSc)

Jo‘raeva Malohat Muhammadovna, filologiya fanlari doktori (DSc), professor. Buxoro davlat texnika universiteti



MUHANDISLIK

& 1QTISODIYOT

ijtimoiy-igtisodiy, innovatsion texnik,
fan va ta’limga oid ilmiy-amaliy jurnal

05.01.00 — Axborot texnologiyalari, boshgaruv va kompyuter grafikasi
05.01.01 — Muhandislik geometriyasi va kompyuter grafikasi. Audio va video texnologiyalari

05.01.02 — Tizimli tahlil, boshgaruv va axborotni gayta ishlash

05.01.03 — Informatikaning nazariy asoslari

05.01.04 — Hisoblash mashinalari, majmualari va kompyuter tarmoglarining matematik va dasturiy ta’'minoti

05.01.05 — Axborotlarni himoyalash usullari va tizimlari. Axborot xavfsizligi

05.01.06 — Hisoblash texnikasi va boshqaruv tizimlarining elementlari va qurilmalari

05.01.07 — Matematik modellashtirish

05.01.11 — Ragamli texnologiyalar va sun’iy intellekt

05.02.00 — Mashinasozlik va mashinashunoslik

05.02.08 — Yer usti majmualari va uchish apparatlari

05.03.02 — Metrologiya va metrologiya ta’'minoti

05.04.01 — Telekommunikasiya va kompyuter tizimlari, telekommunikasiya tarmoglari va qurilmalari. Axborotlarni tagsimlash
05.05.03 — Yorug'lik texnikasi. Maxsus yoritish texnologiyasi

05.05.05 — Issiqlik texnikasining nazariy asoslari

05.05.06 — Qayta tiklanadigan energiya turlari asosidagi energiya qurilmalari

05.06.01 — To‘gimachilik va yengil sanoat ishlab chiqarishlari materialshunosligi

05.08.03 — Temir yo'l transportini ishlatish

05.09.01 — Quirilish konstruksiyalari, bino va inshootlar

05.09.04 — Suv ta’'minoti. Kanalizatsiya. Suv havzalarini muhofazalovchi qurilish tizimlari

10.00.06 — Qiyosiy adabiyotshunoslik, chog‘ishtirma tilshunoslik va tarjimashunoslik

10.00.04 — Yevropa, Amerika va Avstraliya xalglari tili va adabiyoti

Ma’lumot uchun, OAK
Rayosatining 2024-yil
28-avgustdagi 360/5-son
garori bilan “Dissertatsiyalar
asosiy ilmiy natijalarini chop
etishga tavsiya etilgan milliy
ilmiy nashrlar ro‘yxati’ga
texnika va igtisodiyot fanlari
bo‘yicha “Muhandislik va
igtisodiyot” jurnali ro‘yxatga
kiritilgan.

Muassis:

Hamkorlarimiz:

1. Toshkent shahridagi G. V. Plexanov nomidagi Rossiya igtisodiyot
universiteti

. Toshkent davlat igtisodiyot universiteti

Toshkent irrigatsiya va gishloq xo‘jaligini mexanizatsiyalash

muhandislari instituti” milliy tadgigot universiteti

Islom Karimov nomidagi Toshkent davlat texnika universiteti

Muhammad al-Xorazmiy nomidagi Toshkent axborot texnologiyalari universiteti

Toshkent davlat transport universiteti

Toshkent arxitektura-qurilish universiteti

Toshkent kimyo-texnologiya universiteti

Jizzax politexnika instituti

W N

©ooN oA



J‘\-Jxl\/lUHAI\IDISLIK VA IQTISODIYOT JURNALI 2025-yil, aprel. Ne 4-son.

MUNDARIJA

Posb HCKYCCTBEHHOI'O MHTEJIJIEKTA B YIIPABJIEHUHU (1)I/IHaHCOBbIM IMOTEeHL MaJIOM
L0 01T 000 0] G- 1 07 PP 10
lOcynoB ®ansynna fAky6osuy

Erkin igtisodiy zonalar faoliyatini moliyaviy vositalar orqali takomillashtirish: “Navoiy”
L0 /7 40 L £Y0] 8 U I VOO TSSOSO 20
Quziev Ravshan Ramazanovich

Davlat xaridlari jarayonini boshqarish va nazorat qilishning muhim jihatlari......c.ononsnennenn. 26
Xodjamqulov Shahboz Sherali o‘g‘li

Oliy ta’'lim tizimini baholash: milliy model va global standartlar ... 31
Hakimov Hakimjon Abdullo o‘g‘li, Hakimova Gulnoza Abdulloyevna

Aksiyadorlik jamiyatlarining investitsion jozibadorligini oshirishda xorij tajribasi.......ccccueneeseeereeenne. 37

Qodirov Iskandar Alisher o‘g‘li

MexaHU3MBbI aZlaliTAl MU PbIHKA TPYy/ia K HOBOU MO/ 3KOHOMHUYECKOr0 poCTa: TeopHs,

MNPAKTUKA U LILQPOBBIE PELLIEHMST cerverusersseessseessesssessssessseesssessssessssssssessssessssessseesssessssessssessssssssessssessssesssessssessasessssssssssssseseas 41
AbaymyxtapoB AHBap>XOH AKpaM>XXOHOBUY

Xorazm viloyati eksport strategiyasini takomillashtirishning iqtisodiy va ijtimoiy ta’sirlari................ 50
Fozil Xolmurotov

Suv resurslarini tejashda aqlli sug‘orish tizimlarining ahamiyati ........ccennenenseneeeeeeeeseeeeseeseeseens 62
Abdullayev.A., Karimov Anvarjon Muqumjonovich

To‘qimachilik va tikuv-trikotaj sanoati raqobatbardoshligini oshirishning marketing

R0 1S] U | = PO 68
Satvoldiyev Ulugbek Kamilovich
The current state and development trends of innovative activity in agriculture ... 72

Aytmuratova Miyrigul Zhalgasovna

_ https://muhandislik-igtisodiyot.uz



¥/

MUHANDISLIK VA IQTISODIYOT JURNALI 2025-yil, aprel. Ne 4-son.

THE CURRENT STATE AND
DEVELOPMENT TRENDS OF
INNOVATIVE ACTIVITY IN
AGRICULTURE

Aytmuratova Miyrigul Zhalgasovna
Independent researcher at Karakalpak State University

Abstract: This article explores the current state and development trends of innovative activity in agriculture. In
the context of global challenges such as climate change, food security, and population growth, the agricultural
sector faces the urgent need for technological modernization. The paper analyzes key indicators of innovation
implementation in agriculture, evaluates the role of state and private investment, and identifies leading trends
such as digital agriculture, biotechnology, and sustainable farming practices. The study concludes with
recommendations for enhancing innovation diffusion and fostering a supportive ecosystem for agricultural
transformation.

Keywords: agricultural innovation, digital farming, biotechnology, sustainability, agrotech, rural development.

Annotatsiya: Ushbu maqgolada gishlog xo‘jaligidagi innovatsion faoliyatning hozirgi holati va rivojlanish
tendensiyalari o‘rganiladi. Iglim o‘zgarishi, ozig-ovgat xavfsizligi va aholining o'sib borishi kabi global
muammolar fonida gishlog xojaligi sohasi texnologik modernizatsiyani jadal amalga oshirish zarurati bilan
yuzma-yuz kelmoqgda. Magolada innovatsiyalarni gishloq xo‘jaligiga joriy etish bo‘yicha asosiy ko‘rsatkichlar
tahlil qilinadi, davlat va xususiy investitsiyalarning roli baholanadi, shuningdek, ragamli dehgonchilik,
biotexnologiyalar va bargaror qgishlog xo‘jaligi amaliyotlari kabi yetakchi yo‘nalishlar aniglanadi. Tadgigot
yakunida innovatsiyalarni kengroq tatbiq etish va gishloq xo'jaligini transformatsiya gilishga ko‘maklashuvchi
qulay ekotizimni shakllantirish bo‘yicha tavsiyalar beriladi.

Kalit so‘zlar: qishloq xo'jaligi innovatsiyasi, raqamli dehgonchilik, biotexnologiya, barqarorlik, agrotexnologiya,
gishlogni rivojlantirish.

AHHOTauus: B cTaTbe paccMaTprBalOTCA COBPEMEHHOE COCTOSTHUE M TEHOEHLMN Pa3BUTUS UHHOBALMOHHON
aKTMBHOCTM B CEIbCKOM X035MCTBe. B ycrnoBusix rmobanbHbiX BbI30BOB, TaKMX Kak U3MEHEHWe Knumara,
NpoOoBONbCTBEHHAA 6e30MacHOCTb M POCT YUCIIEHHOCTM HacereHusl, arpapHbIi CEKTOp CTarkuBaeTcs
C OCTpOM HeOOXO4MMOCTBK TEXHOMOrM4yeckon MmogepHudaumm. B paboTte aHanmaupyloTcs KIouveBble
nokasaTenu BHEOPEHWs VMHHOBAaUW/A B CENbCKOM XO3SWCTBE, OLIEHUBAETCA POfb TOCYAAPCTBEHHbIX WU
YaCTHbIX MHBECTULUIA, a TakKe BbISIBMSIOTCSA BedyluMe HanpasneHus, TakMe Kak uudpoBoe 3emnenenve,
OMoTEXHOMOMMN N YCTOMYMBBLIE METOAblI BEOEHMS CENbCKOro XO35MCTBa. B 3akniodeHne npencraBneHbl
pekoMeHAauMM Mo akTUBM3auuyM pacnpoCTPaHEHUS UHHOBALMIW M CO34aHUI0 GnaronpusTHON 3KOCUCTEMBI
Ons arpapHon TpaHcdopmauuu.

KnioyeBble crosa: arpapHble WHHOBaUMK, UMGPOBOe 3emnedenve, OMOTEXHOMOrMK, YCTOMYMBOCTD,
arpoTEXHOOMK, CenbCckoe pasBuUTUe.

INTRODUCTION

The agricultural sector plays a fundamental role in ensuring global food security, sustaining livelihoods,
and contributing to the economic stability of both developing and developed nations. As the global population
continues to rise projected to reach nearly 10 billion by 2050—the demand for food, fiber, and fuel is expected

https://muhandislik-igtisodiyot.uz
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to grow exponentially. At the same time, the sector faces significant challenges, including limited arable land,
water scarcity, climate change, biodiversity loss, and soil degradation. These issues pose a serious threat to
agricultural productivity and long-term sustainability (figure 1).
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Figure 1. Population growth 1950-2050, billion.

Traditional farming methods, while historically effective, are increasingly inadequate in addressing today’s
complex and interconnected challenges. Reliance on outdated technologies, inefficient resource use, and
environmentally harmful practices has underscored the urgent need for transformation within agricultural
systems. In this context, innovation emerges as a critical driver of change. It introduces new approaches
and technologies that enhance productivity, minimize environmental impact, and strengthen resilience against
external shocks such as climate variability and market fluctuations.

Innovative activity in agriculture spans a wide array of domains, including biotechnology, precision
farming, automation, digital agriculture, sustainable resource management, and supply chain optimization.
The integration of advanced technologies such as artificial intelligence, the Internet of Things (IoT), big
data analytics, and renewable energy has created unprecedented opportunities to improve efficiency and
sustainability across the entire agricultural value chain.

This study aims to assess the current state of innovative activity within the agricultural sector, examining
both its technological and institutional dimensions. It seeks to identify the key drivers, barriers, and enablers of
innovation, as well as to highlight emerging trends likely to shape the future of agriculture. By understanding
these dynamics, stakeholders including policymakers, researchers, agribusinesses, and farmers can better
position themselves to foster innovation that not only meets the growing global demand for food but also
promotes environmental stewardship and economic inclusiveness.

REVIEW OF LITERATURE ON THE SUBJECT

The current state and development trends of innovative activity in agriculture have become a focal point of
research within the global scientific community. Scholars emphasize that agricultural innovation is not merely a
tool for boosting productivity, but a strategic instrument for ensuring food security, environmental sustainability,
and long-term economic development.

Leading international research identifies three major drivers of innovation in agriculture: digital technologies,
biotechnologies, and sustainability. Philip G. Pardey and Julian M. Alston have demonstrated that investments
in agricultural research and development (R&D) generate high returns and significantly influence economic
growth and food price stability. Their work highlights the necessity of sustained support for innovation to
maintain global food system resilience.

Robert Evenson analyzed the impact of innovation on agricultural systems in developing countries,
particularly in Asia and Africa. His research shows that modern plant breeding, improved seed varieties,
biopesticides, and advanced irrigation techniques play a crucial role in enhancing agricultural productivity and

adapting to environmental challenges.
https://muhandislik-igtisodiyot.uz
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In recent years, digital technologies such as precision farming, Al-based monitoring systems, the Internet
of Things (loT), and drone surveillance have reshaped the operational landscape of agriculture. David Rose and
Jason Chilvers have explored how social factors and digital literacy influence the adoption of these technologies
by farmers. According to their findings, innovation must be integrated into the social and institutional context to
be effective and sustainable.

Biotechnological breakthroughs have also contributed significantly by increasing crop resilience, reducing
chemical input reliance, and mitigating environmental impact. Paul Heisey and Keith Fuglie have conducted
empirical studies in the United States and Europe, underscoring the critical role of biotechnology in driving
agricultural efficiency and sustainability.

In the context of Uzbekistan, researchers such as S. Khojaev, B. Qodirov, and N. Madrahimov have
examined the local implementation of agro-technological innovations. Their work explores issues related to the
adaptation of global innovations to regional contexts, the development of infrastructure to support innovation,
and the role of human capital and financing mechanisms in fostering innovation in the agricultural sector.

In conclusion, innovative activity in agriculture is increasingly viewed as a multidimensional process.
It encompasses not only technological advancements but also environmental, institutional, and social
innovations. Evidence-based research and international experiences serve as critical foundations for shaping
effective innovation strategies in agriculture worldwide.

RESEARCH METHODOLOGY

This research employs a mixed-methods approach that integrates quantitative and qualitative analyses
to assess trends and dynamics in agricultural innovation over the past decade. The study draws upon both
national and international datasets and publications (Table 1, 2, 3):

Table 1. Data Sources.

Source Type of Data Scope
FAO (Food and Agriculture Agricultural innovation
o L Global
Organization) indicators

Economic and agricultural

World Bank _
statistics

Global and country-specific

R&D expenditure, policy

OECD Reports OECD member countries

evaluations
National Statistical Services Qountry-leyel data on Selected countries (2020—
innovation inputs/outputs 2024)

C L. Peer-reviewed research on .
Scientific Publications . \ International
innovation trends

Policy Documents National agricultural strategies | National level

Table 2. Methodological Approach

Method Description

. . Comparison of innovation indicators across countries
Comparative Analysis

and regions
Trend Analysis 5())(1a81;232tg)2n40f innovation activity dynamics from
Document Analysis (Ij?j;/:ler:vesissmentlﬂc articles and official policy

Summary metrics such as mean, median, and

Descriptive Statistics growth rates

Index Construction (if used) Development of composite indices for innovation

activity (optional)
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Table 3. Indicators Analyzed.
Indicator Unit of Measurement Source
R&D expenditure in agriculture % of agricultural GDP OECD, WB
Number of agricultural patents Count per year WIPO, FAO E
of digital technologies in farming % of farms using ICT National surveys Z
2;122? of scientific publications in Articles per year Scopus, WoS O
-

Innovation policy implementation Years, milestones Policy docs (]

timelines

ANALYSIS AND RESULTS

The analysis reveals that while innovation adoption in agriculture is growing, it remains uneven across
countries and regions. High-income countries lead in implementing digital technologies and precision farming,
whereas developing nations often lack infrastructure and funding. Investment in agri-tech startups has
increased globally, signaling strong market interest (figure 2).
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Figure 2. Development Indicators of the Agricultural Industry in Uzbekistan (2017-2022).

Key drivers of innovation include government subsidies, private investment, and the increasing availability
of digital platforms. However, barriers such as limited access to capital, lack of technical knowledge among
farmers, and regulatory hurdles continue to impede progress.

Key development trends:

* Digitalization of agriculture: The use of Al, loT, and big data is transforming farming operations.

 Biotechnological advancements: Genetically modified crops and bioengineering are contributing to
higher yields and resilience.

IQTISODIYOT
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» Sustainable practices: Emphasis on organic farming, reduced chemical use, and climate-smart agriculture
is growing.

* Agri-education and training: Farmer education and skill development are becoming central to innovation
diffusion.

The agricultural sector stands at a turning point, where integrating technologies like precision farming,
biotechnology, and digital platforms can significantly boost productivity and sustainability. These tools help
optimize inputs, increase yields, reduce waste, and counteract climate impacts. Yet, adoption is uneven due to
barriers such as inadequate infrastructure, financing gaps, limited training, and fragmented policies.

To harness innovation inclusively, policies must be tailored to diverse agro-ecological and socio-economic
contexts. Special attention should be given to smallholder farmers, ensuring equitable access to technologies,
knowledge transfer, and capacity building (figure 3).

Collaboration between Public and Private Sectors for Semantic Web
Adoption

g __ ® Shared Expertise
Data Sharing e

| @ standards and Guidelines

64. Economic Growth

Figure 3. Key Areas of Collaboration Between Public and Private Sectors for Semantic Web Adoption.

Innovation and Research

Robust institutional frameworks are vital. Governments must set clear regulations, invest in R&D, and
support inclusive innovation ecosystems. Public-private partnerships, aligned with community needs and
sustainability goals, can accelerate change.

Cross-sector collaboration among governments, businesses, researchers, NGOs, and farmers—is key to
scaling effective solutions. Embedding monitoring and evaluation mechanisms into innovation strategies will
ensure adaptive learning and long-term impact on food security, environmental health, and rural livelihoods.

CONCLUSION AND SUGGESTIONS

Innovative activity in agriculture is steadily advancing, driven by rapid developments in digital technologies,
biotechnology, and a growing emphasis on sustainability. These core trends are transforming agricultural
practices, increasing productivity, and enabling more efficient resource management. Digital tools such as
precision farming, Al-powered monitoring systems, and data-driven decision-making are becoming increasingly
accessible, while biotechnological innovations contribute to crop resilience, yield enhancement, and reduced
environmental impact. Sustainability, now a central pillar of agricultural development, is pushing innovation
toward eco-friendly practices and circular economy models.

However, significant disparities remain in terms of access to and implementation of these innovations.
Many rural and underdeveloped regions still face challenges such as limited infrastructure, lack of funding,
insufficient education, and weak policy support. These gaps hinder the widespread adoption of advanced
agricultural technologies and perpetuate inequalities in agricultural productivity and resilience.

To ensure that innovation benefits all stakeholders in the agricultural sector, future efforts must focus on
building a more inclusive and enabling environment. This includes strengthening rural infrastructure, improving
access to digital tools, investing in education and training for farmers, and supporting smallholder farmers
through targeted policies and financing. Furthermore, fostering international cooperation and knowledge-
sharing will be essential in addressing global challenges such as climate change, food security, and biodiversity
loss.

https://muhandislik-igtisodiyot.uz
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In conclusion, the future of agriculture lies in the successful integration of innovation across all regions
and scales. By addressing current disparities and promoting inclusive development, the agricultural sector can
become more resilient, sustainable, and capable of feeding a growing global population.
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