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The Challenge

● To meet the projected calorie needs of the global 
population by 2050, 593 million hectares of land will 
need to be converted into agricultural land. 

● This required land area is roughly twice the size of 
India. This outlook puts many vital ecosystems at risk 
of extinction, particularly those critical to maintaining 
the balance of carbon dioxide in our atmosphere.



This topic was selected by our team because 
we saw a need to advocate for youths to 
embrace the modern way of agriculture. We 
can’t keep producing more food in the same 
way as we have been doing before, we need to 
re-imagine the way farming is done by  reducing 
food’s environmental impact.



Our Experience 
Through our  investigation we found out that by 2050, 
we will need to increase food production by about 70% 
in order to meet the caloric needs of a global 
population of 9.8 billion people—68% of whom are 
projected to live in urban areas.

Globally, 70% of water usage goes towards agricultural 
production, largely due to unsustainable irrigation 
practices. At present, 38% of earth’s non-frozen land is 
used for growing food. This percentage will continue to 
rise

Agriculture contributes nearly one-quarter of global 
greenhouse gas emissions, uses 37 percent of 
landmass (excluding Antarctica), and accounts for 70 
percent of all freshwater withdrawn from rivers, lakes, 
and aquifers. 



Our Solution 
STEM Farm is a Hydroponic farm where all the plant are planted 
with only water and substrates and without soil.

The farm contains 100 heads of different plants standing on 2.4 
square meters of land space. 

By 6th of October 2021 the farm was exactly 3 months and had 
used up 2,520L of water for irrigation.
With this project idea, we are helping in preserving critical 
elements of our ecosystem; water and plant life in rainforest.  

STEM Farm is an innovative hydroponic system intended to make 
growing small batches of organic produce easier for every 
individual. We are committed to the improvement of food taste 
and nutritional quality. Our watchword is "plant what you eat and 
eat what you plant". Our concept makes it possible for anyone to 
grow plants with little or no prior knowledge of farming.



Why Hydroponic Farming?
● Farmers can have total control over a hydroponic 

system. They are able to manage pH and nutrients to 
make sure plants are getting the exact nutrients they 
need.

● You can grow anywhere.
● Uses 20 times less water than soil-based gardening; 
● Your environment is sterile, which means no pesticides.
● You'll use 20% less space for growing.
● The system water can be reused, allowing you to 

conserve water.
● No chemical weed or pest control products are needed 

when operating a hydroponic system
● Produces higher yields: 
● Require Less Labor: 



How it works
Plants need very little to grow. They survive on a simple blend of water, 
sunlight, carbon dioxide and mineral nutrients from the soil. Plants transform 
light energy into chemical energy to form sugars that allow them to grow 
and sustain themselves. Thus, plants convert carbon dioxide, water and 
light into sugars and oxygen through photosynthesis.

The photosynthetic process requires the plant has access to certain 
minerals, especially nitrogen, phosphorus, and potassium. These nutrients 
can naturally occur in soil are found in most commercial fertilizers.

Nevertheless, the soil itself is needless for plant growth: the plant merely 
needs the minerals from the soil. This is the basic premise behind 
hydroponics-- all the elements necessary for plant growth are the same as 
traditional soil-based farming.



There are different types of hydroponic technologies like; 
Ebb and Flow Systems, Nutrient Film Technique (NFT), Drip Systems, 
Wick Systems, Aeroponics .

Our hydroponic farm is a Drip system with an RDI tape( Responsive 
Drip Irrigation Tape) which is connected to the control switch of the 
irrigation tank and control release of  the mineral nutrients and water 
are transported to the plants. The RDI tape has the capacity to hold 
water such that when the switch is open, water flows from the tank to 
the tape. The tape releases water containing chelated nutrient directly 
to the root  of the plathe mineral nutrients and water are transported to 
the plants. 

The RDI tapes are special tapes designed specifically for hydroponic 
farming, all plants release a broad range of natural chemical signals 
into the rhizosphere (root zone). One of the most important functions 
of these root exudates is the uptake of water and nutrients.



With the success of the STEM Farm and the knowledge gained so far, by the summer of 2022, will be 
setting up 10 30x50 solar powered hydroponic greenhouse systems
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