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10 billion world population by 2050, production enough 

food sustainably Creating Sustainable Food Future 



TIPPING POINT
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Natural systems at the brink of potential and significant 

catastrophy change is a called tipping point(Barnosky et 

al.2012). An example  of such ecological service 

approaching that are the  agricultural food production 

where

- With increasing climate change new pest and disease 

risks are generated and higher global temperature and 

extreme whether phenomena are recorded. 

Poor land management and soil conservation practices, 

depletion of soil nutrients and risk of pandemics also 

threaten world food supplies

.
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ANNUAL PRODUCTION AND FCR

• With dwindling ocean fish stocks, it 

is hoped that  aquaculre iwill be an 

alternative farming to over-fishing 

• Aquaculture is also  the fastest 

growing production systems and has 

been estimated to increase at a rate 

of 7,8% per annum since 1990 and 

it is expected to be a food security 

solution to the worlds population 

growing fish demand, but also 

protecting fish stock in the oceans 

(Troell et al., 2014, 6) 
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ANNUAL PRODUCTION AND FCR

Aquaculture excellent 

feed conversion ration 

(FCR) reported as major 

source of income and 

main animal protein 

source for about 11 

million people according 

FAO, 2011, 7)
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AQUACULTURE AND HYDROPONICS 

LIMITATIONS
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In response to shortage of freshwater especially in 

in arid areas with poor soil hydroponics were 

initially developed as an opportunity of increasing 

productivity using few inputs of fertilizer.

Then  recirculating aquaculture later emerged in 

the 1950s, in response to similar water limitations 

recirculating aquaculture also for making better 

management of resources with an exception of 

waste disposal  which is still problematic and 

thus leading to aquaponics 



AQUACULTURE AND HYDROPONICS 

LIMITATIONS

9

Although, South Africa is a dry country, currently 

being confronted with drought due to combination 

of low rainfall, high evaporation rates, Aquaculture 

which is the farming of plants and animals in 

controlled water environment (FOA, 2014) may 

seem like a “really bad idea” in this context 

however, aquaponics may be a more sustainable 

alternative to the challenges presented above 

while still satisfying the objectives of Operation 

Phakisa.



AQUAPONICS: CLOSING THE 

CYCLE ON LIMITATIONS
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In aquaponics the recycling nutrients produced as waste from 

fish serves as fertilsers for plants. The innovative waste 

solution discharged  in the system has also economically 

advantage of producing a second marketable product (plants)

Aquaponics is an emerging promising method of sustainable 

food security and food sovereignty, where production can take 

in impractical places for normal in urban and peri-urban areas 

such flat roofs, development sites, abandoned factories, 

schools, housing estates and underutilised areas. Urban 

communities can have fresh and high quality food (plants and 

fish) produced locally instead of being transported over long 

distances relying on high C02 footprints of fuel fossils.

.
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Aquaponics  bio-integrated system combining 

RAS  fish with hydroponics vegetables 

and/or herb production. Situated closer to 

urban areas where 54% of world population 

now lives (Esch et al. 2017), 

Sustainable feeding exponential growing 

population. Land pressure traditionally 

soil-based crops: 

Housing demands and amenities 

continue  encroachig prime raised 

agricultural land value. 54% 

world’population live in urban areas

FOOD SUPPLY AND DEMAND
Predictions Closed cycle of limitation by 

aquaponics
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Availability usable land for agricultural 

practices seem to have inherently 

decreased to about 20-30% of worlds land 

surface. Especially near population centres

where it is needed most 

There are two ways to characterize  this 

decline  mainly caused by the degradation 

of soil 

Displacement (wind and water erosion) and

Physical and chemical deterioration of soil 

internally through salination, pollution, 

acidification organic and nutrients loss 

waterlogging 

ARABLE LAND AND NUTRIENTS
Predictions

Closed cycle of limitation by 

aquaponics

Urban aquaponics is a viable solution for many 

environmental impacts that result from common 

land-based methods of food production. Fossil fuel 

usage, climate change, urbanization, and food 

security will be addressed to indicate reasons for 

considering locally grown food in sustainable, less 

land-intensive processes as a viable alternative. 

Buying local food is a growing opportunity for local 

economic development. Food security and 

urbanization rates also serve to point out that 

urban farming is a way to provide fresh and 

nutritious foods to those in locations that otherwise 

have food shipped thousands of miles before 

reaching their homes or do not have access to 

fresh fruits and vegetables altogether.
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Approx, 33% of total available 

land occupied globally for land 

based crops and pasture is 

estimated to  increase by 7 -

31% between 2000 and 2050 

. This is mostly done at the 

expense of forests and 

wetlands

LAND UTILIZATION 
Predictions Closed cycle of limitation by 

aquaponics

In aquaponics besides Soilless production and nutrient 

recycling for production of both plants and fish eliminating 

the need for plant fertilizer

According to expert the two critical factors contributing to 

efficiency input in agriculture are as follows 

(i) the location of food production in areas where climatic 

(and soil) conditions naturally increase efficiencies

and (ii) reductions in environmental impacts of agricultural 

production (Michael and David 2017).

There supplying of biomass cultivated through intensification 

without compromising the environment with efficiently with 

reduced carbon footprint and minimum negative 

environmental impact 
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In the curbing of production loses 

threatening food security diseases, 

pests and weeds are critical control 

components . In fact dramatic increase 

inputs in agriculture during the latter half 

of the twentieth  century due to 

fungicides,  herbicides, insecticides and 

antibiotics. However this was also 

linked to many other problems such as 

organic compounds pollutants, in 

irrigation water and soil development of 

resistant strains and pollutants 

associated with human health risks 

wide range 

PEST WEED AND DISEASE CONTROL
Predictions Closed cycle of limitation by 

aquaponics

Aquaponics being a closed system with 

biosecurity measures  there is always no 

weeds and no need for pesticides and 

fewer chemicals , especially if plants are 

carefully handled and monitored
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Urban aquaponics  systems build near market places 

can mitigate required fossils and fuel power  

needed to run equipment, hence potential of 

reducing food production  carbon foot prints

Usage of large amounts of 

fossil fuels in transportation 

and  production contribute to 

global climate change

AQUAPONICS AND FOSSIL FUEL 

USAGE
Predictions Closed cycle of limitation 

by aquaponics
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water footprint of aquaponic

systems is considerably better 

than traditional agriculture, 95-

99% water re-use efficiency 

(Dalsgaard et al. 2013). 

Fertilizer use in modern 

intensive agricultural 

practices place high water 

demands  water. The water 

scarcity demands improved 

water-use efficiencies  arid 

and semiarid regions are 

critical factors in food 

production

WATER RESOURCES
Predictions Closed cycle of limitation 

by aquaponics



FISH FOOD PREFERENCE 

Since 1961 fish 

food preference 

has doubled from 

9.9 to 18.8 kg per 

capita and is 

expected to 

double again by 

2050
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FISH FOOD PREFERENCE cont.
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