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ABSTRACT
The combination of hydroponics and aquaculture in a closed
system is the essence of aquaponics and soilless agriculture.
Aquaponics is hypothesized to have the potential to improve
nutrition security in developing countries, but this is an issue
that has received limited attention. This study evaluates data
from the small-scale aquaponics project “Sustainable
Aquaponics for Nutritional and Food Security in Urban Sub-
Saharan Africa” (SANFU). The SANFU aquaponics system
primarily relied on relatively expensive foreign sourced com-
ponents to validate the technical feasibility of this production
system. This aquaponics set-up can yield ca. 27.9 kg of fish
and 3 kg of vegetables per annum with a nitrogen outflow of
48.5 g. This corresponds to a rather unfavorable Net-
Discounted Benefit-Cost Rate (DBCR) of 0.08 over a 20-year
period. Conversely, the same system that uses locally sourced
components and a higher fish stock density was simulated to
have a DBCR of 1.12. Thus, aquaponics systems may be eco-
nomically feasible if fabricated with local materials, which con-
tributes to food and nutrition security of the beneficiaries.
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Introduction

An aquaponics system is a hybrid of aquaculture and a hydroponics pro-
duction system. Fish wastewater is pumped from the fish tanks into grow
beds. Due to bacteria processing, the wastewater provides nutrients to
plants before the water is further cleaned and recycled into the fish tanks.
This soilless and integrated form of climate-smart agriculture (Food &
Agriculture Organization [FAO], 2019) is an ancient technology that brings
with it a number of advantages. These include resource conservation (reuse
of water-limited water discharge), limited use of space, provision of organic
fertilization, reduction of emissions from agricultural production, stable
and secure food production, improved nutrition, just to mention a few.
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