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Introduction  

Hydroponics refers to growing plants without soil 
using nutrient-enriched water solutions. Plant roots are either 
submerged directly in nutrient solutions or supported by inert 
media such as cocopeat, perlite, or rock wool. Hydroponics is 
widely integrated into vertical farming, greenhouse farming, 
rooftop agriculture, and indoor farming systems. 

Key characteristics of Hydroponics: 

• Soil-less cultivation method 

• Precise nutrient delivery 

• Controlled environment agriculture 

• Reduced water consumption 

• Higher productivity per unit area 

Types of Hydroponic System 

Nutrient Film Technique (NFT): NFT is a hydroponic 
growing systemwhere athin film of nutrient-rich water 
continuously flows over plant roots inside narrow channels or 
pipes. Plants absorb water, nutrients, and oxygen directly 
without soil. 

Deep Water Culture (DWC): DWC (deep water 
culture) is a hydroponic system where plant roots stay 
submerged in nutrient-rich water while oxygen is supplied 
using an air pump. it allows faster growth without soil and is 
commonly used for leafy greens and herbs. 

Drip Hydroponics: Drip hydroponics is a system 
where nutrient solution is delivered drop by drop directly to 
plant roots through tubes. excess solution may be reused or 
drained. it is commonly used for crops like tomatoes, 

cucumbers, peppers, and strawberries and allows controlled 
water and nutrient supply without soil. 

Aeroponics: Aeroponics is a hydroponic growing 
method where plant roots are suspended in air and regularly 
sprayed with a nutrient mist. it uses very little water, provides 
high oxygen to roots, and supports fast plant growth without 
soil. Commonly used for leafy greens, herbs, and high-tech 
vertical farming systems. 

Wick System: Wick system is a simple hydroponic 
method where nutrients reach plant roots through a wick from 
a reservoir. it does not need pumps or electricity and is mainly 
used for small plants like herbs and leafy greens. 

Hydroponic grown Crops 

Leafy Greens: lettuce, spinach, kale, arugula, swiss 
chard most commonly grown because they grow fast and need 
less nutrients. 

Herbs: Basil, mint, coriander, parsley, oregano 
popular for kitchen and commercial herb production 

Fruiting Vegetables: Tomatoes, cucumbers, 
capsicum/peppers, strawberries need more nutrients and 
support systems 

Microgreens and speciality crops: Microgreens, 
exotic salad leaves, edible flowers high market value and fast 
harvest 

Cost structure and profitability 

Farm 
Scale 

Approximat
e 
Investment 

Operating 
Cost 

Revenue 
potential 

ROI 

Small 
rooftop 
system 

 ₹3–5 lakh ₹15–
20k/mont
h 

₹40–
60k/mont
h 

1–2 
years 
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Medium 
commercia
l unit 

₹12–20 lakh Moderate Premium 
vegetable 
sales 

2–3 
years 

Large 
greenhous
e system 

₹20 lakh+ ₹80k per 
cycle 

₹7–8 lakh 
per cycle 

High 

Automated 
vertical 
farm 

₹1–2 crore High Large 
commercia
l revenue 

Long
-term 
ROI 

Major Cost Components: 

• Infrastructure (greenhouse, vertical racks) 

• Lighting and climate control 

• Nutrient solutions and seeds 

• Electricity and labour 

• Maintenance and monitoring 

HYDROPONICS BUSINESS MODEL 

Commercial greenhouse model 

Large-scale production of leafy greens, herbs, or 
exotic vegetables in poly houses or climate-controlled 
greenhouses. Target market: supermarkets, hotels, restaurants, 
online grocery platforms, high initial investment but stable 
bulk income. 

Urban rooftop / vertical farming model 

Small to medium setups in cities using nft, dwc, or 
vertical towers. 

Target market: premium urban consumers and subscription 
customers. 
lower land cost, high value crops like lettuce and herbs. 

Contract farming / B2B supply model 

Farmers grow hydroponic produce under agreement 
with retailers or food chains. It ensures assured market and 
price stability. Focus on consistent quality and volume. 

Retail + direct-to-consumer model 

Selling directly through farm outlets, weekly 
subscriptions, or social media marketing. 
higher profit margins due to no middle men. Requires 
branding and digital marketing. 

Input supply and consultancy model 

Selling hydroponic kits, nutrients, grow lights, and 
providing installation and training services. low production 
risk compared to farming. good opportunity for agri-
entrepreneurs. 

Revenue sources: 

• Fresh produce sales: Sale of leafy greens, herbs, 
exotic vegetables, strawberries, and microgreens to 
supermarkets, hotels, restaurants, and households. 

• Premium pricing: charging higher prices for 
pesticide-free, residue-free, and fresh produce 
compared to conventional vegetables. 

• Subscription model: weekly or monthly vegetable 
boxes delivered directly to customers (farm-to-home 
model). 

• B2B contracts: long-term supply agreements with 
retailers, cloud kitchens, and food chains for 
consistent income. 

• Plant nursery sale: selling hydroponic seedlings or 
saplings to other growers. 

• Training and workshops: conducting hydroponics 
training programs for students, entrepreneurs, and 
farmers. 

• Sale of inputs and kits: selling nutrients, grow 
media, hydroponic kits, and installation services. 

• Consultancy services: providing technical guidance, 
setup planning, and farm management support. 

Value proposition: 

• Year-round production independent of seasonal 
variations and climate conditions. 

• High productivity higher yield per square meter 
compared to soil farming. 

• Water efficiency uses 80–90 per cent less water than 
traditional agriculture. 
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• Pesticide-free produce safer and healthier food 
option for consumers. 

• Space efficiency suitable for urban rooftops, small 
land areas, and vertical farming. 

• Consistent quality uniform size, colour, and taste due 
to controlled environment. 

• Faster growth cycle shorter crop duration leading to 
quicker returns. 

Hydroponic Market Summary (INDIA) 

As per Market Research Future analysis, the India 
Hydroponics Market size was estimated at 263.11 USD 
Million in 2024. The Hydroponics market is projected to grow 
from 316.39 USD Million in 2025 to 2000.0 USD Million by 
2035, exhibiting a compound annual growth rate (CAGR) of 
20.2% during the forecast period 2025 - 2035 

Key Market Trends & Highlights 

The India hydroponics market is poised for 
substantial growth driven by urban agriculture and 
technological advancements. 

• Urban agriculture is expanding rapidly, reflecting a 
shift towards sustainable food production in urban 
areas. 

• Technological advancements in hydroponics are 
enhancing crop yields and resource efficiency, making 
the sector more attractive. 

• Government support and initiatives are fostering a 
favorable environment for hydroponics, encouraging 
investment and innovation. 

• Rising demand for fresh produce and urbanization 
are key drivers propelling the growth of the 
hydroponics market in India. 

Market Size and Forecast 

2024 Market Size 263.11 (USD Million) 

2035 Market Size 2000.0 (USD Million) 

CAGR (2025 - 2035) 20.25% 

India Hydroponics Market Trends  

The hydroponics market in India is undergoing 
significant growth due to rapid urbanization, increasing 
awareness of sustainable agriculture, and rising demand for 
pesticide-free fresh produce. With challenges such as land 
degradation, water scarcity, and shrinking agricultural spaces, 
hydroponics offers a resource-efficient alternative by using up 
to 90% less water and requiring minimal land. 

Key Market Trends 

• Expansion of urban agriculture through rooftop and 
balcony farming. 

• Growing health consciousness driving demand for 
organic and locally grown vegetables. 

• Increased adoption of smart farming technologies 
such as IoT, AI, and automation. 

• Strong government support through subsidies, 
grants, and training programs. 

• Rising investments in sustainable agriculture. 

Major Market Drivers 

1. Water Conservation – Hydroponics significantly 
reduces water usage, making it suitable for water-
scarce regions. 

2. Rising Demand for Fresh Produce – Growing 
preference for chemical-free and organic vegetables 
(organic demand increased by ~25% in recent years). 

3. Urbanization and Space Constraints – Enables 
farming in limited urban spaces. 

4. Technological Integration – Precision farming 
technologies can increase yields by up to 30%. 

5. Investment in Sustainable Agriculture – Over 
40% increase in investments in sustainable farming 
practices. 

India Hydroponics Market Future Outlook 

The Hydroponics Market in India is poised for 
growth at a 20.25% CAGR from 2025 to 2035, driven by 
urbanization, technological advancements, and increasing 
demand for sustainable agriculture. 
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New Market opportunities lies in 

• Development of automated hydroponic systems for 
urban farms. 

• Partnerships with local retailers for fresh produce 
distribution. 

• Investment in research for high-yield hydroponic 
crop varieties.  

• By 2035, the hydroponics market is expected to 
achieve substantial growth and innovation 

HYROPONICS MARKET REPORT 

Hydroponics Businesses & Farms in Bengaluru 

• Nowa Farms – Urban farm producing fresh greens 
and vegetables. 

• GKVK Hydroponics – Hydroponic venture at 
University of Agricultural Sciences. 

• Hydro Garden – Farm growing hydroponic produce 
in Begur area. 

• HapphyGreenz Urban Hi-Tech Farm – Urban hi-
tech farming with hydroponic methods. 

• Indoor Harvest Farms – Farm shop focused on 
indoor grown produce. 

• HyGreenzFarmz – Local hydroponic farm in 
Ramagondanahalli. 

Hydroponics Suppliers & Services 

• City Greens – Equipment supplier and hydroponics 
systems. 

• MetaFarms – Hydroponics equipment supplier. 

• BeLesiri - Hydroponics Training and consultancy – 
Supplies hydroponics kits and offers 
training/consultancy. 

• Green Gateways – Supplier for hydroponic setups. 

• Green tech hydrofarming – Local hydroponics 
systems provider. 

• Hyperfarms– Hydroponics equipment and farm 
solutions (startup). 

• Hydrogreens Agri Solutions Pvt. Ltd and Agriplast 
Protected Cultivation Pvt Ltd – Hydroponics and 
controlled agriculture technology suppliers. 

Case study- GKVK Hydroponics Business Model 

Operational Model Comparison: Hydroponics vs. 
Traditional  

Based on GKVK case studies, the efficiency of the 
hydroponic business model is most evident in resource 
management: 

MARKET SIZE 2024 263.11(USD Million) 

MARKET SIZE 2025 316.39(USD Million) 

MARKET SIZE 2035 2000.0(USD Million) 

COMPOUND 
ANNUAL GROWTH 
RATE (CAGR) 

20.25% (2025 - 2035) 

REPORT 
COVERAGE 

Revenue Forecast, 
Competitive Landscape, 
Growth Factors, and Trends 

BASE YEAR 2024 

Market Forecast Period 2025 - 2035 

Historical Data 2019 - 2024 

Market Forecast Units USD Million 

Key Companies 
Profiled 

AeroFarms (US), 
HydroGarden (GB), 
Greensmiths (US), Nutrient 
Film Technique (US), Urban 
Cultivator (CA), Gotham 
Greens (US), BrightFarms 
(US), Plenty (US) 

Segments Covered System Type, Crop Type, 
Distribution Channel, 
Equipment Type 

Key Market 
Opportunities 

Growing demand for 
sustainable food production 
drives innovation in the 
hydroponics market. 

Key Market Dynamics Rising consumer demand for 
sustainable food sources drives 
innovation in hydroponics 
technology and practices. 

Country India 

Feature Details & Specifications 

Primary Systems Nutrient Film Technique (NFT), 
Dutch Bucket, Aquaponics, and 
Vertical Towers 

Target Crops Leafy greens (Lettuce, Bok Choy), 
Exotic veggies (Bell peppers, 
Broccoli, Cherry tomatoes), and 
Hydroponic fodder 

Initial 
Investment 

₹1–3 Lakh (Small/Fodder units) to 

₹10–15 Lakh (1000 sq. ft. 
commercial setup) 

Operating Costs ₹5–7 Lakh per year for a standard 
1000 sq. ft. commercial unit 

Profit Potential Net profit of ₹6–11 Lakh annually 

for 1000 sq. ft.; up to ₹18–20 
Lakh/acre 

Breakeven 
Period 

2 to 4 years 

Support Services Agri Innovation Centre (AIC): 
Incubation, technology licensing, 
and patent services 
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• Water Usage: Hydroponics requires only 2–3 liters 
of water per kg of fodder, compared to 20–40 liters 
in traditional farming. 

• Space Efficiency: A 100 sq. ft. unit can produce the 
equivalent yield of a 1-acre traditional farm plot. 

• Time-to-Market: Fodder is ready in 8–9 days versus 
70–75 days in soil. 

Financial Viability of GKVK Hydroponic Models 

Model Type Crop Focus Benefit-Cost 
Ratio (BCR) 

Large-Scale 
Commercial 

Exotic Veg (Bell 
Pepper, Tomato) 

1.77 

Small-Scale 
Commercial 

Leafy Greens / 
Lettuce 

1.21 

Hydroponic 
Fodder 

Maize / Barley 
Fodder 

2.41 

Vertical NFT 
System 

High-density Bok 
Choy / Herbs 

3.41 – 5.31 

Aquaponics 
Model 

Fish + Leafy Greens 1.60 

Comparative economics of Hydroponic Models  

Sl. 
N
o. 

Particulars Commerc
ial Exotic 
Veggie 
Model 
(1,000 sq. 
m) 

Hydropo
nic 
Fodder 
Model 
(Small 
Unit) 

Vertica
l NFT 
Model 
(Leafy 
Green
s) 

1 Total Initial 

Investment (₹) 

15,00,000 2,50,000 8,00,00
0 

2 Annualized 

Fixed Cost (₹) 

3,00,000 50,000 1,60,00
0 

3 Variable/Opera

ting Cost (₹) 

4,50,000 1,20,000 3,60,00
0 

4 Total Annual 
Cost (2+3) 

₹7,50,000 1,70,000 5,20,00
0 

5 Yield 15,000 kg 18,250 kg 12,000 
units of 
Lettuce
/ Bok 
Choy 

6 Average Market 

Price (₹/kg.) 

85 22.5 150 

7 Gross Return 

(₹) 

12,75,000 4,10,625 18,00,0
00 

8 Net Return (₹) 5,25,000 2,40,625 12,80,0
00 

9 Benefit-Cost 
Ratio 

1.70 2.41 3.46 

Key Findings from the Calculations 

• Profitability Threshold: All models exceed 1.0, 
confirming that hydroponics is economically viable 
under GKVK’s technical guidance. 

• Efficiency: The Vertical NFT model has the 
highest BCR because it utilizes the "Z-axis" (height), 
allowing for more plants in the same climate-
controlled area. 

• Risk Note: BCR can drop below 1.0 if the Market 
Price falls by more than 25% or if there is a Crop 
Failure due to poor nutrient management. 

• Viability Threshold: Any BCR above 1.0 is 
considered profitable. GKVK models typically 
target >1.5 for commercial viability. 

• Net Returns: For a standard 1,000 sq. m. setup, the 

net return is approximately ₹6.5 Lakhs 
annually after accounting for all operational costs. 

• Operating Ratio: The operating ratio for these 
systems is approximately 0.37, meaning 37% of gross 
income goes toward running costs. 

Advantages and Challenges  

Hydroponics offers several advantages over 
traditional soil-based farming. It uses up to 80–90% less water, 
produces higher yields, and allows year-round cultivation in 
controlled environments. The system is space-efficient, 
making it ideal for urban areas, rooftops, and vertical farming. 
Additionally, hydroponics reduces soil-borne diseases and 
weeds, resulting in clean, pesticide-free produce with better 
quality and uniformity. 

However, hydroponics also faces certain challenges. 
The initial setup cost is high due to infrastructure, equipment, 
and technology requirements. It requires technical knowledge 
to manage nutrient solutions, pH, and environmental 
conditions. The system is highly dependent on electricity, and 
any equipment failure can quickly affect crop health. 
Moreover, hydroponics is mainly suitable for leafy greens and 
vegetables, limiting its use for staple crops. 

Conclusion 

Hydroponic vertical farming has emerged as a 
transformative solution for enhancing urban food security and 
promoting sustainability. In the context of rapid urbanization, 
shrinking agricultural land, and increasing pressure on natural 
resources, this innovative farming approach offers a viable 
alternative to conventional agriculture. By utilizing vertical 
space and soil-less cultivation techniques, hydroponic systems 
enable efficient use of land and water while ensuring higher 
productivity and year-round crop production. 

The integration of modern technologies such as 
automation, controlled environment systems, and precision 
nutrient management further strengthens the efficiency and 
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reliability of hydroponic vertical farming. This method not 
only supports the production of fresh, pesticide-free 
vegetables within urban areas but also reduces transportation 
costs, carbon footprint, and post-harvest losses. 

Although challenges such as high initial investment, 
technical expertise requirements, and energy dependency 
exist, the long-term environmental, economic, and social 
benefits outweigh these constraints. With increasing 
awareness, policy support, and investment in sustainable 
agriculture, hydroponic vertical farming holds significant 
potential to contribute to resilient urban food systems and 
sustainable development in India. 

Overall, hydroponic vertical farming represents a 
forward-looking agricultural model capable of addressing 
future food demands while conserving resources and 
promoting environmental sustainability. 
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