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Abstract 

Artificial Intelligence (AI) is reshaping agriculture by introducing advanced tools that 

improve efficiency, reduce costs, and support better decision-making. This study analyzes the 

economic implications of AI adoption in farming, drawing on secondary data, case studies, 

and empirical evidence. Results show that AI technologies increase crop productivity, 

optimize resource use, and enhance market competitiveness, leading to stronger farm 

profitability and sustainability. At the same time, barriers such as high initial investment, 

limited rural digital infrastructure, and workforce displacement present significant challenges. 

The paper concludes with policy recommendations designed to encourage inclusive and 

sustainable AI integration, including financial support for farmers, digital literacy programs, 

rural connectivity expansion, and collaborative initiatives between public and private sectors. 

Keywords 

  Artificial Intelligence (AI), Agriculture, Economic Implications, Productivity, Farm 

Profitability, Resource Allocation, Labor Market, Digital Divide, Sustainable Farming, Policy 

Recommendations, Rural Connectivity, Digital Literacy, Public–Private Partnerships 

 

 



 

 

© Association of Academic Researchers and Faculties (AARF) 
A Monthly Double-Blind Peer Reviewed Refereed Open Access International e-Journal - Included in the International Serial Directories. 

 

Page | 13  

 

International Research Journal of Marketing & Economics  

 ISSN (2349-0314) Impact Factor: 8.173  

Vol. 13, Issue 02, Feb 2026 

© Association of Academic Researchers and Faculties (AARF) 

Website-www.aarf.asia,Email id : editoraarf@gmail.com 

            

Introduction- 

Agriculture plays a critical role in economic development, especially in developing 

countries where it contributes significantly to employment and GDP. However, the sector 

faces challenges such as climate variability, declining soil fertility, labor shortages, and rising 

production costs. In recent years, Artificial Intelligence (AI) has been increasingly applied to 

address these challenges by enabling data-driven and automated agricultural practices 

(Wolfert et al., 2017). 

AI technologies such as machine learning, robotics, computer vision, and predictive 

analytics are reshaping traditional farming methods. From an economic perspective, AI has 

the potential to enhance productivity, optimize input usage, and increase farm profitability. 

However, the adoption of AI also raises concerns related to cost, accessibility, and labor 

displacement. Therefore, this paper aims to analyze the economic implications of AI in 

agriculture. 

Historical Development of AI in Agriculture - 

Artificial intelligence in agriculture has grown steadily since the 1980s, when 

researchers first explored its potential to improve farming practices through expert systems 

that supported decisions in irrigation, pest control, and crop planning. These early efforts 

faced challenges such as high costs and limited sensor reliability, but they laid the foundation 

for future innovation. By the 2000s, farming began to shift from manual labor toward 

mechanized systems, with AI integrated into tractors and prototype platforms for soil 

monitoring and crop management. The 2010s brought a major leap forward with the rise of 

the Internet of Things and wireless communication, enabling real-time monitoring of soil, 

weather, and crop health through sensors, drones, and cloud-based systems. This allowed 

precision farming, where resources like water and fertilizer could be applied more efficiently. 

In the 2020s, AI became central to agriculture, combining big data analytics, machine 

learning, and computer vision to support disease detection, automated harvesting, yield 

forecasting, and plant growth measurement. Despite ongoing challenges with sensor 
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malfunctions and data collection, AI has transformed agriculture into a smarter, more 

sustainable system that strengthens food security and environmental management. 

Review of Literature - 

Several studies have examined the technological aspects of AI in agriculture. Liakos 

et al. (2018) highlighted the role of machine learning in crop monitoring, yield prediction, 

and disease detection. Similarly, Wolfert et al. (2017) emphasized the importance of big data 

and AI in developing smart farming systems. From an economic perspective, Boucher et al. 

(2021) observed that AI-driven automation increases farm productivity but may reduce 

demand for unskilled labor. According to the FAO (2023), AI adoption can increase crop 

yields by 10–20% while reducing water and fertilizer use. However, smallholder farmers 

often face barriers such as lack of capital and digital literacy (Zhang et al., 2020) 

Research Gap- 

Existing literature focuses largely on technological efficiency, with limited emphasis 

on the broader economic implications of AI adoption, particularly in developing economies. 

Objectives of the Study- 

1. To examine the application of AI technologies in agriculture. 

2. To analyze the economic impact of AI on productivity and costs. 

3. To assess the effects of AI adoption on agricultural labor markets. 

Research Methodology- 

The study adopts a descriptive and analytical research design based on secondary 

data sources. Data have been collected from: FAO, World Bank, OECD reports, Research 

journals and conference proceedings, Government publications and case studies, Economic 

analysis is carried out using comparative productivity and cost indicators from AI-adopting 

and non-adopting agricultural systems. 

Application of AI technologies in agriculture- 

Artificial intelligence technologies are now widely used in agriculture to make 

farming more efficient, precise, and sustainable. AI supports farmers in crop planning and 
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yield prediction by analyzing soil conditions, weather data, and historical records. It helps 

monitor soil health and nutrient levels, ensuring fertilizers are applied effectively. Through 

computer vision and machine learning, AI can detect pests and crop diseases early, allowing 

farmers to take timely action and reduce losses. Smart irrigation systems powered by sensors 

and IoT devices optimize water use by tracking soil moisture and climate conditions. 

Autonomous tractors, drones, and robotic harvesters reduce dependence on manual labor 

while increasing productivity. Beyond the field, AI also improves supply chain management 

and market forecasting, helping farmers connect directly with buyers and reduce waste. 

Overall, AI applications in agriculture enhance productivity, lower costs, conserve resources, 

and promote sustainable farming practices. 

Economic impact of AI on productivity and costs- 

Artificial intelligence is reshaping the economics of farming by improving 

productivity while reducing operational costs. With AI-powered tools such as smart sensors, 

drones, and predictive models, farmers can monitor soil health, weather conditions, and crop 

growth more accurately. This precision allows them to use water, fertilizers, and pesticides 

only where needed, which cuts down on waste and lowers expenses. At the same time, AI 

helps identify pests and diseases early, preventing large-scale losses and ensuring healthier 

crops. Automated machinery like self-driving tractors and robotic harvesters further boost 

efficiency by reducing the time and labor required for planting and harvesting. 

Although the upfront investment in AI technologies can be high, the long-term 

benefits often outweigh these costs. Farmers save money through reduced resource 

consumption, lower labor dependency, and fewer crop failures. AI also streamlines supply 

chains by predicting demand and optimizing logistics, which minimizes post-harvest losses 

and increases profitability. Overall, the economic impact of AI in agriculture is seen in higher 

yields, lower costs, and more sustainable farming practices, though small-scale farmers may 

still face challenges in affordability and access. 

Effects of AI adoption on agricultural labor markets- 
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Artificial intelligence is transforming agricultural labor markets in noticeable ways. 

As farms adopt AI-driven technologies such as autonomous tractors, robotic harvesters, and 

drone-based monitoring systems, the demand for traditional manual labor is declining. Tasks 

that once required large groups of workers-like planting, weeding, and harvesting-are 

increasingly automated. At the same time, AI is creating new opportunities for workers with 

technical skills, including operating advanced machinery, managing sensor networks, and 

analyzing agricultural data. This shift reduces low-skilled, repetitive jobs but opens up 

higher-paying, specialized roles. However, regions that rely heavily on manual farm labor 

may face challenges of job displacement, making training and skill development programs 

essential. In short, AI adoption is reducing routine farm work while encouraging a transition 

toward technology-driven employment, reshaping the future of agricultural labor markets. 

Benefits and Challenges of AI in agriculture 

Advantages 

1. Farmers can make better choices and conduct more effective farming with the help of 

eco-friendly AI techniques. Additionally, it enables farmers to determine the precise 

regions that require pesticide application, fertilization, and irrigation, helping them to 

avoid overusing resources and chemicals on their crops. 

2. AI assists farmers in overcoming key agricultural challenges such as market demand 

analysis, price forecasting, and determining optimal periods for sowing and harvesting 

crops based on weather forecasting. 

3. Farming machinery with AI capabilities enables producers to produce more crops 

with less effort and expense. With AI and automation, farms can complete tasks 

without hiring more workers. Some examples include driverless tractors, intelligent 

irrigation and fertilizing systems, smart spraying, vertical farming software and AI 

based harvesting robots. 

4. The use of advanced AI-based technologies has other benefits on the agri-food supply 

chain, such as cutting employee training costs, reducing the time required to solve 
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problems, reducing the amount of human errors, lowering human intervention, and 

providing automated good, accurate, and robust decision-making at the right time at a 

low cost. 

Challenges of AI adoption in Agriculture – 

Although there is a lot of potential here, there are still some obstacles. 

1. Many farmers across the world still have very limited exposure to artificial 

intelligence and digital farming tools. Due to a lack of training and awareness, they 

are often unable to understand or trust these modern technologies. 

2. Introducing AI-based systems in agriculture is especially challenging in developing 

countries, where problems such as weak infrastructure, poor internet access, and low 

technical knowledge are common. 

3. One major social concern linked with AI is the fear of job loss. As machines and 

automated systems begin to handle routine agricultural work, the demand for human 

labor may decrease, creating employment issues in rural areas. 

4. From a technical point of view, AI-driven machines are not very flexible. They work 

efficiently only for the tasks they are programmed to perform, and when farming 

conditions change, their performance may drop or become ineffective. 

5. Cost is another serious barrier. Advanced AI tools, machinery, and maintenance 

services are expensive, which increases overall farming costs and makes these 

technologies unaffordable for many farmers. 

6. Small landholders and farmers in remote villages often gain little benefit from AI 

solutions be.  

Conclusion 

In the present era of economic and climatic uncertainty, Artificial Intelligence has 

become a powerful tool for modern agriculture. AI-based technologies assist farmers in 

effective crop management, accurate yield estimation, early detection of pests and diseases, 
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and better understanding of market demand. As a result, production risks are reduced, 

operational efficiency improves, and farming becomes more profitable. 

From an economic perspective, AI enhances productivity by enabling optimal use of 

resources such as water, fertilizers, and labor. This leads to cost reduction and supports long-

term sustainability in agriculture. Additionally, the adoption of AI can create new 

technology-driven employment opportunities in rural areas. However, for widespread 

benefits, challenges such as limited access, lack of technical knowledge, and affordability—

especially for small and marginal farmers—must be addressed. 

With appropriate policies, investment in digital infrastructure, and capacity-building 

initiatives, Artificial Intelligence can play a vital role in strengthening the agricultural 

economy and ensuring sustainable and inclusive growth. 
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