ENHANCING AGRIBUSINESS WITH SMART HYDROPONICS: A
TECHNOLOGICAL APPROACH TO TOMATO AND VEGETABLE FARMING

1.0 Executive Summary

This proposal outlines a project to establish a smart hydroponic structure for farming of tomatoes

and other high-value vegetables in Nigeria. The goal is to deploy hydroponic structures with

technological enablers (sensors, automation, etc.) to increase crop yield, reduce input waste,

ensure year-round production, enhance food security, generate employment, and be

economically sustainable. The project will require an initial investment, but financial projections

indicate attractive returns and a breakeven point within a reasonable timeframe.

2.0 Background / Justification

Traditional soil-based agriculture in many parts of Nigeria faces challenges: land
degradation, unpredictable rains, pests, post-harvest losses, etc.

Hydroponics (soilless farming using nutrient-rich water) offers many advantages: less
water usage, more efficient nutrient delivery, ability to control environmental conditions,
higher planting densities, reduced exposure to soil-borne diseases.

Cost / profitability studies in Nigeria indicate that small to medium scale hydroponic
farms have initial setup costs ranging from ~¥500,000 to over ¥2,000,000 depending on
scale and sophistication.

Thus, there is both ecological & economic rationale for investing in hydroponic farming as a

modern agribusiness.

3.0 Project Objectives

1. To design, build, and operate a smart hydroponic structure capable of growing

tomatoes and selected vegetables (e.g. bell pepper, lettuce, spinach) with automated
monitoring (environmental sensors, nutrient pH/EC sensors, climate control).

To demonstrate consistent high vyields, reduced water usage, and improved quality
produce year-round.

To train local agri-preneurs and youth in hydroponic farming techniques, creating
employment.

To produce marketable quantities of tomatoes/vegetables that meet local market demand,

reduce import-dependence, possibly facilitate export.



5. To achieve financial sustainability, with breakeven within 18-24 months, and ROI of at

least 25-40% per annum after break-even.

4.0 Scope of the Project

o Location: Somewhere accessible to urban markets (e.g. near Lagos or another major city)
to reduce transport costs.

e Scale: Medium-scale hydroponic farm. For example, a greenhouse(s) of combined area
~1,000 sqm dedicated to tomatoes + another ~500 sqm to assorted vegetables.

e Technology: Hydroponic systems such as NFT (Nutrient Film Technique) or DWC
(Deep Water Culture), vertical stacking where possible; use of sensors (for pH, EC,
temperature, humidity), possibly automated nutrient dosing, climate control (ventilation,
shade nets, etc.).

o Operational period: First 2 years for setup, initial production, reaching full production.

5.0 Methodology / Implementation Plan

Phase Activities Timeline

Site selection, soil test (though soils less relevant, but
Phasel: Planning for site drainage, water sourcing), procurement plan, Month 1.2
onth 1-

& Design design of greenhouse/hydroponic structures, cost

estimation, permits if needed.

Construction of greenhouse(s), procurement and
installation of hydroponic system (trays, pipes,

Phase 2: Setup reservoirs, pumps), sensors, lighting if needed; water Month 3-4
supply & storage; growing media (e.g. cocopeat,

perlite), seed/seedling procurement.

Initial planting of tomatoes + vegetables; trial of

Phase 3: Pilot ) o ) )
] environmental control; calibration of nutrient mixes, Month 5-7
Production o )
sensor systems; training of staff; marketing plan rollout.
Scaling up to full capacity; regular harvest cycles;
Phase4: Full ] ] o ]
_ quality control; packaging, distribution; marketing; Month 8-24
Production

continuous monitoring and adjustments.




6.0 Marketing and Sales Strategy

o Identify local retail markets (supermarkets, restaurants), wholesalers, possibly export
(depending on quality).

e Branding: “Smart Hydroponic Fresh Tomatoes & Veggies” emphasizing fresh, chemical-
safe, high-quality produce.

« Distribution channels: direct to retailers, farmer markets, subscription models (e.g. fresh
box deliveries), possibly online channels.

e Pricing: premium over conventional produce to reflect higher quality, consistent supply,

lower pesticide residue.

7.0 Financial Plan and Projections
7.1 Assumptions

o Exchange rate, inflation, and input prices are assumed moderately stable.

e Tomato yield per 1,000 sgm hydroponic greenhouse under optimal management: 50 —
70 tonnes per year.

o Vegetable (lettuce, bell pepper, chilli, habanero) yields vary by crop cycle, averaging 15
— 25 kg/mz/year.

e Hydroponic efficiency and sensor automation reduce losses and improve vyield
predictability.

o Solar power system ensures energy independence and reduced operational costs.

o Market prices based on Nigerian urban market averages (mid-2025).

7.2 Budget / Costs

The project covers 2,000 sgm of smart hydroponic greenhouses (1,200 sgm tomatoes, 800 sgm

assorted vegetables), powered by solar energy and managed with 10T smart control systems.

Unit / Unit Cost
Item ) Total ¥)  Notes
Quantity ™)

Capital / Startup Costs
Smart greenhouse structures 2 units (2,000 7,000,000 14,000,000 Fabrication +




Unit / Unit Cost
Item ) Total ¥)  Notes
Quantity ™)
(polycarbonate, ventilation, sgm total) erection
sensors, shading)
Hydroponic system (NFT, drip Tomatoes + mixed
) _ For 2,000 sgm 6,000,000 6,000,000
lines, pumps, reservoirs) vegetables
Panels, inverter,
Solar power system (20 kW) Lump sum 7,000,000 7,000,000 .
batteries
loT & automation (sensors, control Smart irrigation +
Lumpsum 3,000,000 3,000,000 o
panels, data logger) remote monitoring
Water system (borehole, storage,
o _ Lump sum 2,000,000 2,000,000 Clean water supply
filtration, dosing)
Seeds, growing media, nutrient High-yield hybrid
_ Lumpsum 1,000,000 1,000,000 o
solutions (startup) varieties
) ) ) Sorting, packing,
Processing & packaging area 1 unit 2,000,000 2,000,000
cold storage
Equipment, tools, logistics & Farm tools,
Lumpsum 2,000,000 2,000,000 _
backup transport, misc.
Training & capacity building 3 sessions 1,500,000 1,500,000  Students & farmers
Project management, admin, and Oversight &

) Lumpsum 2,000,000 2,000,000 .
documentation reporting
Subtotal Capital Costs 40,500,000
Operating Costs (Year 1)

Labor (6 staff @ ¥80,000 x 12 ) _
6 80,000 5,760,000  Skilled + unskilled

months)

Utilities, maintenance, Water, minor
Lump sum — 1,500,000 .

consumables repairs, etc.

Seeds, nutrients & media refresh ~ Lump sum - 1,000,000 For 2-3 cycles

. o Local &
Marketing, transport, distribution Lumpsum  — 800,000

institutional sales




Unit / Unit Cost

Item
Quantity (633)

Total (W)  Notes

Contingency (5%) - -
Total Operating (Year 1)

Grand Total Project Cost

2,440,000
N11,500,000
550,000,000

7.3 Revenue Projections

c Area Yield Total Yield Selling Price Revenue
rop

(sam)  (kg/sqm/year)  (kg) (N/kg) (6]
Tomatoes 1,200 55 66,000 500 33,000,000
Lettuce & leafy

300 20 6,000 800 4,800,000
vegetables
Bell  pepper, chilli,

500 25 12,500 900 11,250,000
habanero
Total Estimated

84,500 kg ¥49,050,000

Annual Revenue

7.4 Profitability, ROl & Breakeven

e Total Cost (Year 1) =¥50,000,000

e Projected Annual Revenue (Full Operation)

= ¥49,050,000

e Gross Profit (Year 1) =¥49,050,000 — ¥11,500,000 (operating) = §¥37,550,000
o Net Profit (after depreciation = 10%) ~ 532,000,000

e ROI (Year 1) =N32,000,000 / 340,500,000 =

=79%

o Breakeven Point: Between Month 16 and Month 20, depending on production and

market cycles.



7.5 Sustainability and Expansion Outlook

o Revenue growth projected to increase 15-20% annually through optimized yield and

market penetration.

o Integration with NASENI smart sensor technologies will enable predictive irrigation,

nutrient dosing, and climate automation, reducing waste and maximizing efficiency.

« Expansion plans: additional 3,000 sgm greenhouse units for institutional training and

commercial scaling within 3 years.

8.0 Sensitivity and Risk Analysis

Risk Likelihood Impact

Mitigation

Disease, pests, fungal
) _ Moderate
infections

Power / energy failures Moderate

Input cost fluctuations

(nutrients, seeds, High
medium)
Market price

Moderate

fluctuations / demand

Technical skill gaps ~ Moderate

Water supply issues ~ Moderate

High

Medium

Medium

Medium

Strict monitoring, use of disease-resistant
varieties, good hygiene, sensors, early

detection.
Backup generator/solar panels; battery
storage; efficient system design.

Bulk purchase; negotiate with suppliers; local
sourcing; use of efficient nutrient formulas;

monitor wastage.

Secure sales contracts in advance; diversify
buyers; quality to attract premium pricing;
seasonal pricing strategies.

Training of staff; hiring experienced

Medium-High agronomist;  partnerships  with  research

High

institutions.

Secure reliable water source; storage tanks;

recycling water within the system.




9.0 Monitoring & Evaluation

Key performance indicators (KPIs): yield per square meter; water usage per kg produce;
input cost per kg; number of crop cycles per year; time to harvest; percentage of produce
sold; wastage/losses.

Regular monitoring of sensor data (temperature, humidity, nutrient levels).

Quarterly financial reviews.

Feedback from buyers/consumers on quality.

10.0 Sustainability & Social Impacts

Creation of employment opportunities (farm managers, technical staff, harvesting and
packing staff).

Training and capacity building for youth in modern farming.

Environmental benefits: less water usage, less pesticide use, reduced land degradation.
Potential to contribute to food security, reduction in import-dependence for
tomatoes/vegetables.

11.0 Timeline

Milestone Time (Months)

Site selection, designs, procurement 1-2

Greenhouse and equipment setup  3-4

Pilot planting and system calibration 5-7

First harvest & market entry Month 8

Scaling to full capacity Month 9-12

Full year operation and evaluation Months 13-24

12.0 Organizational Structure & Management

Project Lead / Farm Manager: Oversees daily operations, crop performance, finances.
Technical Agronomist / Hydroponics Specialist: Manages nutrient solution,

pests/diseases, quality.



« Operations Staff: Planting, maintenance, harvesting, packing.
o Marketing & Sales Officer: Handles contracts, sales, customer relations.

e Support Staff: Security, cleaning, logistics.

13.0 Budget Summary (First Two Years)

Total Revenue Expected Profit /

Year Total Costs (N) Remarks
™) Loss (¥)
Vear 1 50,000,000 Assume 60% N(20,570,000) Establishment,
ear

(including ¥40.5M production (initial investment  testing & early
(Ramp-up : . .
Phase) capital + N9.5M capacity = year; partial harvest from month

ase

operations) N29.,430,000 recovery) 6

11,500,000 ¥49,050,000 (full Stable production &
Year 2 (Full ) ] o

) (operating + yield tomatoes + 37,550,000 profit optimized market

Capacity) ]

maintenance) vegetables) supply
Summary:

The project incurs high upfront setup cost in Year 1 due to infrastructure, automation, and solar
power systems. From Year 2 onward, high-yield production and lower recurring costs lead to

strong profitability and positive cash flow.

14.0 Return on Investment (ROI)

« Initial Capital Investment: ¥40.5 million

e Operating Cost (Year 1): ¥9.5 million

« Total Investment (Year 1): ¥50 million

o Expected Net Profit (Year 2): ¥37.55 million
e ROI (Year 2): N37.55M + R50M == 75%

Conservative projections:

e Year 1 (ramp-up phase): Negative or breakeven cash flow due to installation and

commissioning.



e Year 2 onward: ROI improves to 70-100%, depending on yield optimization and market
price stability.

« Internal Rate of Return (IRR): Estimated 35-45% over 3 years — highly attractive for
a sustainable Agri-tech project with institutional and youth development impact.

15.0 Breakeven Point (BEP) Analysis

e Total Initial Cost: 350,000,000

o Average Selling Price per kg: N580 (weighted across crops)
e Average Variable Cost per kg: ¥180

e Gross Margin per kg: ¥400

TOTAL FIXED COST
BEP =

= e — = (40,500,000/400) = 101.25 Kg

With projected annual yield of 84,500 kg, the project will approach breakeven toward the end of

Year 1 or early in Year 2, depending on crop rotation and sales pace.

Interpretation:

e Breakeven revenue ~ ¥40-42 million.
e At 60% production, farm nearly breaks even by Month 16-18.

e From Year 2 onward, all capital recovered; strong profit margins achieved.

16.0 Funding Request & Use of Funds
We request funding of &50,000,000 to cover the capital investments. Operating costs could be
partly borne by institutional partners or loan/equity arrangements. The funding will be used as

per the budget table in Section 7.2.



17.0 Project Team

Name Role Expertise
ENGR. DR. S. D. Principal ) _ o
) Machine Design & Fabrication
OLUWAGBAYIDE Investigator
ENGR. M. A. OKUSANYA Co-Investigator Renewable Energy & Automation
Technical Waste Recycling & Environmental
ENGR. C.B. OGUNLADE ) o
Coordinator Engineering
Fabrication _ o
ENGR. F.E. AGBONGIABAN ) Welding & Machining
Engineer

18.0 Conclusion

This project offers a technologically advanced, financially viable, socially responsible, and
environmentally sustainable agribusiness model. With smart hydroponics, the project can
produce high-quality tomatoes and vegetables, year-round, reducing dependency on imports,
improving incomes, and contributing to national food security. The financial projections show
attractive returns, with breakeven within about 9-12 months (after production begins), and strong

profitability thereafter.

The project will enable NASENI to promote innovative, technology-driven agriculture through
smart hydroponics systems, enhancing productivity and resource efficiency. By reducing
dependence on soil and water, it supports year-round tomato and vegetable production,
minimizes post-harvest losses, and ensures consistent quality. For Nigeria’s economy, it will
boost food security, create jobs, attract agro-tech investments, and reduce import dependence,

fostering sustainable economic growth and technological advancement in the agricultural sector.



