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MODELING OF ECONOMIC BASIS AND FORECAST INDICATORS OF INNOVATION
TRANSFORMATION PROCESSES IN AGRICULTURAL ENTREPRENEURSHIP

QISHLOQ XO*‘JALIGI TADBIRKORLIGIDA INNOVATSION TRANSFORMATSIYA
JARAYONLARINING IQTISODIY ASOSLARI VA PROGNOZ KO‘RSATKICHLARINI
MODELLASHTIRISH

MOJAEJTUPOBAHUE SKOHOMUYECKHX OCHOB U ITPOI'HO3HBIX
IIOKA3ATEJIEX TPOONECCOB THHOBAITMOHHOHU TPAHC®OPMALIUH B
CEJIbCKOXO3AUCTBEHHOM IIPEAIIPUHUMATEJIBCTBE.

Farmanov Jonibek Ziyadullayevich
Doctor of Philosophy in Economics, Associate Professor,
Department of Economics, University of Economics and Pedagogy

Sanetullaev Aybek Esbosinovich
Researcher at Berdag Karakalpak State University

Abstract

This article examines the economic foundations of innovation transformation processes in
agricultural entrepreneurship and analyzes the key factors influencing their development. The impact
of innovative technologies on productivity, resource efficiency, and competitiveness is assessed using
econometric modeling methods. Forecast indicators of innovation transformation are developed to
evaluate future development trends in agricultural entrepreneurship. The study provides
recommendations for improving innovation-driven growth and sustainable agricultural development.

Keywords: innovation transformation, agricultural entrepreneurship, econometric modeling,
forecasting, digital technologies, efficiency

Mazkur maqolada qishloq xo°jaligi tadbirkorligida innovatsion transformatsiya jarayonlarining
igtisodiy asoslari, ularni shakllantiruvchi omillar hamda rivojlanish tendensiyalari tahlil gilingan.
Innovatsion texnologiyalarni joriy etishning ishlab chigarish samaradorligi, resurslardan foydalanish
darajasi va raqobatbardoshlikka ta’siri ekonometrik yondashuvlar asosida baholangan. Shuningdek,
innovatsion transformatsiya jarayonlarining prognoz ko‘rsatkichlari ishlab chiqilib, qishloq xo‘jaligi
tadbirkorligini barqaror rivojlantirish bo‘yicha takliflar berilgan.

Kalit so‘zlar: innovatsion transformatsiya, gishloq xo‘jaligi tadbirkorligi, ekonometrik
modellashtirish, prognozlash, ragamli texnologiyalar, samaradorlik.

B naHHON cTaTbe HCCIEAYIOTCS HKOHOMHUYECKHME OCHOBBI IPOIECCOB WHHOBAIMOHHOU
TpaHCc(hOpMAIMH B CEIHCKOXO3SWCTBEHHOM IMPEINPUHUMATEIBCTBE M AHATU3UPYIOTCS (DaKTOpHI,
BIMSIOIME Ha MX pa3BuTHe. Ha OCHOBE SKOHOMETPHMYECKHX METOJOB OLIEHHMBACTCS BIMSIHUE
WHHOBAIMOHHBIX TEXHOJIOTHI Ha MPOU3BOAUTEILHOCTh, 3P(EKTUBHOCTh UCTIOIB30BAHUS PECYPCOB
U KOHKYPEHTOCIIOCOOHOCTh.  Pa3paGoTaHbl  NpPOTHO3HBIE  IOKA3aTeld  MHHOBAIIMOHHOM
TpaHchopMall  JJIST  ONpPEACTCHHS  NEPCHeKTHB  Pa3BUTHS  CEIBCKOXO3SHCTBEHHOTO
npeanpuHUMarenbeTBa.  llpeanmokeHsl  peKOMEHJAUMM MO O0eCHeueHHI0  yCTOWYHMBOIO
WHHOBAIMOHHOTO PAa3BUTHS arpapHOTO CEKTOPA.

KiawueBble  cjoBa: WHHOBAIlMOHHAs  TpaHc(hopMalus,  CeIbCKOXO3SHCTBEHHOE
MPEINPUHIMATEIBCTBO, HKOHOMETPUYECKOE MOJICIHPOBAHUE, TPOTHO3UPOBAaHUE, HHU(PPOBBIC
TEXHOJIOTUH, 3P PEKTUBHOCTD.
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Agricultural entrepreneurship is an important sector for ensuring food security, increasing
employment, and promoting economic growth. The rapid development of digital technologies, such
as artificial intelligence, precision farming, the Internet of Things (loT), and big data analytics, is
accelerating innovation transformation in agriculture.

Innovation transformation improves productivity, reduces production costs, enhances resource
efficiency, and strengthens the competitiveness of agricultural enterprises. In Uzbekistan, ongoing
agricultural reforms focus on the adoption of modern technologies and the development of
innovation-driven entrepreneurship.

Therefore, studying the economic foundations of innovation transformation processes and
forecasting their development indicators is of great scientific and practical importance. This research
aims to model the key factors affecting innovation transformation in agricultural entrepreneurship
and develop forecast indicators to support sustainable sector development and effective management
decisions.

Innovation transformation has become one of the key drivers of sustainable development in
agricultural entrepreneurship. Recent studies emphasize that digital technologies, precision farming,
and smart management systems significantly improve productivity and resource efficiency in
agriculture [1]. Researchers have highlighted the role of innovation ecosystems and technological
investments in strengthening the competitiveness of agricultural enterprises [2].

Several studies demonstrate that the adoption of artificial intelligence, the Internet of Things
(1oT), and big data analytics contributes to more effective decision-making and risk management in
agricultural production [3]. According to recent findings, digital transformation also enhances market
access and value chain integration for agricultural entrepreneurs [4].

The economic impact of innovation transformation has been widely examined through
econometric and forecasting models. Scholars argue that innovation-oriented investments positively
affect agricultural output, profitability, and long-term sustainability [5]. Forecasting approaches such
as ARIMA, panel data models, and machine learning techniques are increasingly applied to predict
agricultural development indicators and innovation performance [6].

Recent international reports underline that climate change and resource constraints necessitate
accelerated innovation adoption in agriculture [7]. Furthermore, government support, institutional
quality, and access to financing are identified as critical factors influencing innovation transformation
processes [8]. Modern research also confirms that sustainable agricultural entrepreneurship requires
the integration of technological, economic, and environmental dimensions within a unified
development framework [9].

This study applies a comprehensive methodological approach to analyze and forecast
innovation transformation processes in agricultural entrepreneurship. Both qualitative and
quantitative research methods were employed.

The research is based on statistical data obtained from national and international sources,
including agricultural development indicators, innovation investment data, productivity measures,
and digital technology adoption rates. Comparative analysis, system analysis, and economic-
statistical methods were used to identify the main factors influencing innovation transformation.

To assess the relationships between innovation indicators and agricultural performance,
econometric modeling techniques were applied. Regression analysis was used to determine the impact
of innovation-related variables on productivity and business efficiency. In addition, time-series
forecasting methods, including trend analysis and ARIMA models, were utilized to predict future
development indicators.

The results obtained from the econometric and forecasting models were evaluated to determine
the prospects of innovation-driven agricultural entrepreneurship and to formulate recommendations
for sustainable sector development.

The analysis shows that innovation transformation has a positive impact on agricultural
entrepreneurship. The adoption of digital technologies and modern farming methods improves
productivity, reduces costs, and increases resource efficiency.
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Econometric results indicate that innovation investments are positively associated with
agricultural output and business performance. Enterprises implementing innovative technologies
achieve better economic results than those using traditional methods.

Forecasting results suggest that the use of digital and smart technologies in agriculture will
continue to increase in the coming years, contributing to higher competitiveness and sustainable
sector development.

Overall, the findings confirm that innovation transformation is an important factor in enhancing
the long-term growth and efficiency of agricultural entrepreneurship.

The study confirms that innovation transformation plays a crucial role in improving the
efficiency, competitiveness, and sustainability of agricultural entrepreneurship. The results show that
the adoption of digital technologies, smart farming systems, and innovation-oriented management
practices positively affects productivity and resource utilization. Econometric and forecasting
analyses indicate that innovation activities will continue to contribute significantly to the future
development of the agricultural sector.

Based on the findings, the following recommendations are proposed:

1. Increase investments in digital and innovative technologies to accelerate the modernization
of agricultural enterprises.

2. Expand access to financial resources and innovation support programs for agricultural
entrepreneurs.

3. Strengthen digital infrastructure and promote the use of precision agriculture, artificial
intelligence, and loT technologies.

4. Enhance training programs to improve the technological and managerial skills of farmers
and entrepreneurs.

5. Develop innovation-oriented policies that encourage research, technology transfer, and
cooperation between agricultural enterprises and research institutions.

The implementation of these measures will support sustainable agricultural development,
improve productivity, and strengthen the competitiveness of agricultural entrepreneurship in the long
term.

List of references:

1. Food and Agriculture Organization (FAQO). The State of Food and Agriculture 2024. Rome: FAO,

2024.

OECD. Innovation, Agricultural Productivity and Sustainability. Paris: OECD Publishing, 2023.

3. Wolfert S., Ge L., Verdouw C., Bogaardt M.J. Big Data in Smart Farming: Current Status and
Future Perspectives. Agricultural Systems, 2023.

4. World Bank. Digital Agriculture Transformation Report 2024. Washington DC: World Bank,
2024.

5. Zhang Y., Wang X., Li J. Innovation Investment and Agricultural Economic Growth: Empirical
Evidence. Sustainability, 2024, 16(4).

6. Kumar R., Singh P. Forecasting Agricultural Development Indicators Using Machine Learning
Models. Computers and Electronics in Agriculture, 2024, 218.

7. United Nations. Global Sustainable Development Report 2024. New York: UN Publications, 2024.

8. European Commission. Digitalisation and Innovation in Agriculture. Brussels: European Union,
2023.

9. Khan M., Ahmed S., Rahman T. Sustainable Agricultural Entrepreneurship and Innovation
Transformation. Journal of Rural Studies, 2025, 102.

no

375



