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Abstract: In modern conditions of global food security challenges 

and climate change, increasing the efficiency of grain production through 

innovative technologies has become a strategic priority. This study 

investigates the organizational and economic mechanisms for 

implementing innovative technologies in grain farming in the Syrdarya 

region of Uzbekistan. The research identifies key constraints, including 

limited financial access, weak digital infrastructure, and insufficient 

integration between science and production. The scientific novelty of the 

study lies in the development of an Integrated Efficiency Index for 

Innovative Grain Production (IEIIGP), which allows a comprehensive 

assessment of innovation effectiveness based on productivity, resource 

efficiency, and economic returns.  

Keywords: grain production, innovation, economic efficiency, 

integrated index, Syrdarya region, agrokonsalting, digital agriculture 

Introduction 

Ensuring food security is one of the most pressing global challenges 

of the 21st century. According to international statistics, global grain 

production exceeds 2.8 billion tons annually, with wheat being a key 

strategic crop. In Uzbekistan, grain production plays a crucial role in 

ensuring food independence and economic stability.The Syrdarya region, 

characterized by irrigated agriculture and limited water resources, 
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requires the adoption of innovative and resource-saving technologies. 

However, despite ongoing reforms, the level of innovation adoption in 

grain farming remains insufficient due to institutional, financial, and 

technological barriers. According to FAO reports, the introduction of 

precision agriculture and digital monitoring systems significantly 

improves crop productivity and resource efficiency. Researchers such as 

Bezkrovny et al. (2015) emphasize the importance of agricultural 

consulting systems in disseminating innovations. Aliyev (2020) 

highlights the role of market mechanisms and institutional support in 

agricultural development. Modern studies also underline the importance 

of digital technologies, including remote sensing, smart irrigation, and 

automated farm management systems. However, most existing research 

lacks a comprehensive approach to evaluating the economic efficiency of 

innovation at the regional level. 

The research is based on a combination of economic-statistical 

analysis, comparative assessment, and econometric approaches. Data for 

the period 2015–2025 were analyzed, with projections for 2026–2030. 

A new integrated index is proposed to evaluate the effectiveness of 

innovative technologies in grain production: 

𝑀𝐼𝐼𝑆𝐼 =∑𝑤𝑖 × 𝐼𝑖

𝑛

𝑖=1

 

- Ii –normalized value of the indicator for the i-th direction; 

- wi – weight coefficient of the indicator (∑wi=1); 

- n – number of indicators. 

The proposed integrated index model is not only a mathematical 

expression but also a tool for substantiating the effectiveness of 

innovative technologies in grain production. The main purpose of this 
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index is to quantitatively prove that the introduction of innovative 

technologies leads to higher economic efficiency compared to traditional 

farming practices. 

Specifically, the index allows: 

✓ to measure the combined impact of multiple factors 

(productivity, cost efficiency, resource use, profitability);  

✓ to transform different indicators into a single comparable 

scale;  

✓ to identify the degree of innovation effectiveness at the farm 

level;  

✓ to provide a scientifically grounded basis for decision-making. 

✓ What does the index prove? 

The index proves that: 

1. Innovative technologies increase overall production efficiency 

By integrating yield, cost reduction, and resource efficiency into a single 

indicator, the model demonstrates that farms using innovative 

technologies achieve higher performance levels.  

2. Resource-saving technologies have a measurable economic 

effect 

The inclusion of water and land efficiency indicators shows that 

innovation is not only technological but also economically beneficial. The 

proposed index model provides a quantitative proof that the 

implementation of innovative technologies significantly increases the 

economic efficiency of grain production by integrating productivity, 

resource use, and profitability into a unified evaluation framework. 

Conclusion 

The conducted research confirms that the effective implementation 

of innovative technologies in grain production requires a well-structured 
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organizational and economic mechanism. In the case of the Syrdarya 

region, the introduction of modern technologies such as precision 

agriculture, digital monitoring systems, and resource-saving irrigation 

methods has demonstrated a significant positive impact on productivity, 

cost efficiency, and overall profitability. 

The proposed Integrated Efficiency Index serves as a comprehensive 

analytical tool that allows for a multidimensional evaluation of 

innovation effectiveness. Unlike traditional approaches, this model 

integrates key performance indicators into a unified framework, 

providing a more accurate and objective assessment of production 

efficiency.  
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