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1. Environmental3
• Water footprint is 33 times less than that of 

traditional farming.
• Vertical farming can utilize repurposed water 

by using purified wastewater instead of 
releasing into stream.

• These new methods could reduce land use by 
20% allowing land to return to its natural state.

• One acre of closed space yields an equivalent 
number of crops as 4-6 acres of open land.

• Vertical farming reduces carbon footprint by 
limiting transportation and fuel use.

• The system is protected from pests so there is 
no need to use pesticides or to burn fields, 
grass, or waste for pest control.

According to a Purdue University study, the
global (annual) food production is supposed to
decrease in 15 years by the current entire
production of the United States5. The same
study evaluated vertical farming as a means of
dampening this meager agricultural outlook.

The study implemented geotechnology and
data storage to enhance the information being
gathered. By using ArcGIS software5 and the
Indianamap web program, the researchers
estimated the electrical energy necessary for
an operational vertical farm of specified
dimensions and identified seven areas across
the state of Indiana as optimal locations.
Annual precipitation, meteorological
interference from sunlight, and other factors
were considered.

This research program at Purdue, published by
V. Perez in a Spring 2014 dissertation, primarily
concerned the anticipated "Green Revolution"
of the 21st century, and vertical farming as
merely one element of the, overall, global and
massive agricultural change to come. The
underlying thesis, though, highlights a
motivation in the author to apply these
agricultural evaluation and crop land
management concepts to greater geographical
bounds, to clearly identify the sustainability of
vertical farming as a global alternative to
conventional means for several crops, like
lettuce. The author's findings will, in the near
future, prove valuable to farmers,
meteorologists, and food consumers, alike.

Vertical farming is acclaimed for its remarkable
conservation of resources such as water and
fertilizers, as well as its efficient germination
rate and crop yield. However, this innovation
demands the access to one particular
necessity: light.

As only the top tier or plant bed readily has
access to sunlight or traditional ceiling-bound
light fixtures (Figure 2), the lower beds are put
in a detrimental shadow, and will not thrive
without further engineering.

According to the University of Utah, the highest
cost associated with vertical farming is
energy1. As a result, many vertical farms have
started using LED bars above each grow tray,
and they install solar panels or other energy-
gathering systems in order to run the lights and
temperature regulation systems. With the
continuous design of newer and cheaper
lighting systems, the cost of lighting vertical
farms is being driven down substantially.

Ecosystem services are characterized by
certain benefits that humanity derives from the
natural ecosystems of the world.2 Vertical
farming offers many advantages over
conventional farming methods.

As the demand for food steadily increases to
sustain the ever-growing world population,
traditional farming methods have thus far been
able to match the demands. Advancing
technologies give rise to more sustainable and
effective methods. One to rival traditional
farming in the future may be the widespread
implementation of vertical farming. Due to
modern vertical farming’s lack of popularity
compared to “traditional” agriculture, the
purpose of this poster is to supply more
information about vertical farming, how these
techniques could be implemented, and the
subsequent potential impacts to expect upon
implementation.
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2. Economic3

• Food produced locally does not 
require transportation, so it saves money in 
packaging, transportation, and fuel.

• Crops can be grown year- round, eliminating 
inflation from exporting over-seas.

• Due to local production, food can be sold at a 
lower price.

• As job openings in large cities are becoming 
scarce, new jobs will be created directly and 
indirectly by vertical farming.

• Vertical farms can be built in 
abandoned buildings, saving money as well as 
repurposing unused spaces.

• Integrating locally grown food into a city's 
economy allows a city to use money made 
from the community to feed the community.

3. Social3
• Nature has been proven to have positive 

effects on a person's focus, creativity, stability, 
and stress levels.

• Urban farming provides a solution for lack of 
nature and greenery in urban settings.

• Communal farming allows farmers to work 
closely with the community and allows for 
public participation since the production is 
linked to consumption (Figure 3)4 .

• The farm acts as a sound insulator, lowering 
noise complaints, because plants are capable 
of absorbing high frequency noise.

Vertical farming systems can vary widely from
farm to farm. The most common system of
vertical farming is called hydroponics1 (Figure
1). This consists of grow trays to hold the
plants and a solution containing all the
necessary nutrients that is stored in a reservoir.
The solution is pumped from the reservoir to
the grow trays. The grow trays are flooded with
the nutrient solution, where the excess
solution, unabsorbed by the plants, is drained
back into the reservoir to be recycled through
the system once again. Typically, the pumps
are set on a timer so the plants can be
regularly watered without being overwatered. A
standard vertical farm has multiple grow trays
stacked vertically in order to increase the
number of plants that can be grown and
therefore maximize the yield of the farm.
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