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Rapid urbanization in India intensifies challenges in traditional food supply chains, including 

post-harvest losses, resource scarcity and rising food miles. This article explores the convergence 

of vertical farming and Artificial Intelligence (AI) as a transformative solution for Indian smart 

cities. It argues that AI-powered controlled environment agriculture (CEA) can ensure urban food 

security by allowing hyper local, year round production of high value crops with minimal water. 

The analysis highlights how AI optimizes yield and resource use through predictive analytics, 

computer vision and precision control. While acknowledging challenges like energy consumption, 

the article underscores the viability of this model for India, citing early adopters and outlining a 

path forward through policy support and renewable energy integration to build resilient urban 

food systems. 
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Introduction 

The growing population and constant influx of people seeking improved livelihoods have 

accelerated India’s urban transformation, giving rise to sprawling cities and emerging megacities. 

Declining farmland and growing urban food demand are driving a food security crisis in India, 

exacerbated by urbanization and climate change. Urban agriculture is the practice of growing and 

sharing food in and around cities. Vertical farming is an important part of urban agriculture, helping 

to grow food in limited city spaces in vertical stacks and controlled environment. The use of AI 

and automation in vertical farming increases operational efficiency and crop yield. Real-time 

monitoring and remote control in smart systems optimize resource use, cut down waste, and 

support sustainable farming, allowing farmers to focus on decision making and crop improvement. 

The Need for AI-powered agriculture in urban India 

 Urban agriculture in India faces problems like expensive land, lack of water resources and 

inefficient use of other resources (Fig. 1). Contribution of agriculture in 17 % of GDP is quite a 
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low number when more than half the population is employed in agriculture. Various AI driven 

tools like remote sensing, smart sensors and automated decision support systems can enhance the 

effectiveness of urban farming. By adopting vertical farming we can achieve about 5 to 10 time’s 

higher yields per square meter than the conventional farms. AI can also aid in the reduction of 

water use up to 80% along with early detection of diseases and insect attacks. Thus, integrating AI 

into urban agriculture is essential because it enables the development of resilient, data driven and 

sustainable food production systems suited to the needs of India’s expanding urban population. 

 

Fig. 1: Multifaceted benefits of artificial intelligence 

The AI catalyst: From automated farming to intelligent cultivation 

While vertical farming provides the hardware, Artificial Intelligence is the sophisticated 

operating system that unlocks its full potential. AI transforms these controlled environments from 

being merely automated to being truly intelligent. 

i. Predictive analytics and crop management: AI algorithms process vast amounts of data 

from historical growth patterns to real-time sensor readings to predict optimal harvest 

times, forecast yields with high accuracy and even pre-emptively identify market demand. 

This allows for “just-in-time” production, minimizing waste and maximizing profitability 

for urban farm operators. 

ii. Computer vision for plant health: High-resolution cameras continuously scan plants. AI 

powered computer vision models are trained to detect the earliest signs of nutrient 

deficiencies, water stress, or disease often before they are visible to the human eye. A study 

by the World Economic Forum highlights that such AI driven monitoring can reduce crop 

loss by up to 30% by enabling targeted, early intervention. 
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iii. Precision resource delivery: AI creates a dynamic “recipe” for each crop. It fine tunes 

environmental variables like light spectra (using LEDs), nutrient concentration in water, 

temperature, and humidity in real time. For instance, an AI system can adjust the red-to-

blue light ratio to optimize photosynthesis for basil, while simultaneously modulating it for 

lettuce in a different rack. This phyto optimization ensures the best possible growth, flavor 

and nutritional content. 

iv. Robotics and automation: AI-driven robots are increasingly handling labor intensive 

tasks such as seeding, monitoring and other cultural activities. This not only addresses the 

challenge of high labor costs in cities but also ensures a sterile environment and enables 

24/7 operational efficiency. 

The Indian context: Challenges and tailored opportunities 

The application of this technology in India requires a nuanced approach that considers local 

realities. 

i. Addressing the “Green” deficit: The dense concrete jungles of Indian metros have led to 

a severe shortage of accessible green vegetables. Vertical farms can be established within 

city limits, drastically reducing the "farm-to-fork" distance from hundreds of km to just a 

few. This ensures unparalleled freshness and vanishes the nutritional degradation that 

occurs during long haul transportation. 

ii. Energy conundrum: The high energy consumption for running LEDs and climate control 

systems is the single biggest challenge. Renewable energy adoption can be a solution to it. 

Vertical farms can be powered by rooftop solar panels or through power purchase 

agreements (PPAs) with solar farms, making them energy-neutral or energy positive. 

iii. Economic viability and crop selection: The initial capital investment is significant. 

Therefore, the focus in the initial phase should be on high value, short cycle and perishable 

crops that are staples of the Indian diet such as spinach, coriander, lettuce, basil and 

strawberries. This ensures a faster return on investment and market relevance. As the 

technology matures and scales, it can expand to include a wider variety of produce. 

iv. Skill development and job creation: This new agricultural frontier will create high skilled 

“phyto-technician” and Ag-Tech specialist roles within cities, moving beyond traditional 

farm labour and contributing to a new, tech-centric rural-urban synergy. 

Early adopters in the Indian landscape 
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Certain Indian start-ups have already started to put into practice AI tools for urban farming. 

These could become role models for many city farmers. These enterprises are proving the model's 

commercial and logistical feasibility in the Indian market (Fig. 2). 

i. Barton breeze: With facilities in multiple states, they use a blend of hydroponics and AI-

driven monitoring to grow over 40 varieties of pesticide free leafy greens and herbs, 

supplying major retail chains and hotels. 

ii. Urban kisan: Based in Hyderabad and Bengaluru, they have developed smart vertical 

farming units for both commercial and residential use, leveraging data to optimize growing 

conditions. 

iii. Future farms: They offer tech enabled farming solutions and have developed their own 

IoT-based systems to manage their vertical farms, a precursor to full scale AI integration. 

 

Fig. 2: Leading agri-tech and hydroponics companies in India 

Path ahead: Policy and integration 

We need collaborative efforts for making AI powered vertical farming a mainstream component 

of smart cities: 

i. Policy support: The government's smart cities mission and M.A. & F.W should include 

CEA and Ag-Tech as focus areas. This could include subsidies for renewable energy 

integration and tax benefits for start-ups. 

ii. Public-private partnerships (PPPs): Municipal corporations can lease out underutilized 

urban spaces for setting up community vertical farms, ensuring food access for lower 

income groups. 

iii. Research and development: Collaboration between institutions like the IITs, agricultural 

universities, and private companies is crucial to develop AI solutions and crop varieties 

tailored to Indian conditions. 
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Conclusion 

The fusion of AI and vertical farming presents a transformative opportunity for urban India. 

It is a convergence of necessity and innovation, offering a solution to the intertwined challenges 

of food security, resource scarcity, and environmental sustainability. By cultivating our food in the 

heart of our cities, guided by the invisible hand of artificial intelligence, we can build a more 

resilient, healthy, and truly “smart” future for India, to make it a place where the skylines don't just 

host offices and homes, but also the farms that nourish them. 

 


